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TEST AND MEASURING INSTRUMENTS 


— 
New unit U5 for counter PM6650 
A new unit U5 has been designed for the counter PM6650. Newer models of 
PM6650 will be provided with this unit with codenumber 5322 216 64183. 
It is recommended also to replace the old unit U5 in all PM6650. 
Insert this information after page 14-65 in your service manual. 
D.C. level adjustment 
The d.c. level is adjusted at the factory, however, to compensate slight 
differences between instruments it may be necessary to make a readjustment. 
Proceed as follows: 
- Connect a HF generator set to 550 MHz continuous wave and 20mVrms (into 502) 
to input C. 
- Adjust R503 to stable display read out. 
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Component layout 
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ELECTRICAL PARTS 
FIXED RESISTORS 
Ordering number . e/o Type item 


4822 110 63078 5 Ccr25 R50) 
5322 116 54525 ne 1 MRe5 R802 
4822 110 63089 220 5 CR25 R504 
4822 119 63098 470 5 CR25 R505 
4822 110 63101 560 5 CR25 R506 
4822 119 63089 220 5 CR25 R807 
4822 110 63094 330 5 crR2s8 R508 
4822 110 63101 $60 § CR25 R509 
4822 110 63081 100 s CrR25 R510 
4822 110 63081 180 5 CR25 R511 
2188 110 60098 470 5 cRe5 R512 
4822 110 63098 470 5 CR25 R513 
4822 1190 63096 390 5 CR25 R314 
4822 110 63089 220 5 CR25 R515 
§322 111 30298 120 8 CR16 RS]6 
2188 110 60085 150 5 CReo—KalT 
4822 110 63134 YOK 5 CR28 R518 
4822 110 63134 10K 5 CR25 R819 
4822 110 63134 JOK 5 CR25 R520 
4822 110 63134 10K 5 ¢R28 R521 
4822 110 63109 102k 5 CR25 RS22 
4822 110 63114 198K 5 CR25 R523 
4822 110 631]4 108K 5 CR25 R524 
4822 119 63107 MK 5 CR28 R525 
$322 111 30298 120 5 CR16 R526 
4822 110 63107 MK 5 CR28 R530 
4822 110 63125 4e7K 5 CR2S R831 
4822 110 63134 10K 5 CR25 R532 
4822 110 631)8 207K 5 CR25 R533 
4822 110 63118 207K 5 CR25 R534 
4822 119 63107 1K 5 CR25 R535 
4822 110 63063 22 5 CR25 R536 
4822 110 63081 100 5 CR25 R838 
4822 110 63134 10K 5 CR2S R539 
4822 110 63107 1K 5 CrR25 R540 
4822 110 63089 220 5 CR25 R54) 
4822 110 63107 1K 5 CR25 R542 
4822 110 63107 1K 8 CR25 R843 
VARIABLE RESISTOR 

Ordering number 0. ele item 
$322 101 14051 220 20 R503 
FIXED CAPACITORS 

Ordering number  F Volts Item 
5322 122 34041 JON 100 ¢501 
$322 122 34094) JON 190) = ¢ 802 
4822 122 30048 47P 100) = € 803 
4822 122 33175 1N 0 }83=— C504 
4822 122 30045 47P 190 =6¢ 808 
§322 122 3404) JON 1900)=— € 806 
5322 122 34041 JON 190. +¢507 
5322 122 34041 JON 1090)— C808 
5322 124 14053 33M te) ¢509 
§322 124 14053 33M 10 ¢510 
4822 122 30045 47P 190)—s €3)}1 
4822 122 31173 220p 1400 c§12 
4822 122 30128 “@eTN loo) 3=—s € 8 3 
$322 124 14026 0033 35 C314 
4822 122 31173 IN 100)=—s 318 
4822 122 30098 309N 100 C816 
$322 124 14064 497M 10 C317 
5322 124 14064 407M 10 C338 
3322 121 40323 Ool™ 1og)=—s €519 


$322 121 40323 Oe l™ 100)=—s € 520 


DIODES 


Ordering Number Type jtem 
$322 130 30613 BAW 62 GR50} 
5322 130 306)3 BAW 62 GRS502 
$322 130 30613 BAW 62 GR503 
5322 130 34047 BZX75-C1V4 GR504 
TRANSISTORS 

Ordering number _ Type jtem 
4822 130 40959 BC547B T$30) 
$322 130 44104 BC328 TS$502 


INTEGRATED CIRCUITS 

Ordering number Type jtem 
$322 209 85203 1€95209DC FAIRCHILD [C50] 
§322 209 85204 1CSP66358 PLESSEY 1¢502 
§322 209 85195 ICSNT4S20N TEXAS 1¢503 
5322 209 84996 ICSNT4LSION TEXAS 10504 
§322 209 85199 ICSNTGLSIGN TEXAS 1¢505 
5322 209 85198 ICT4LS196N TEXAS 16506 
5322 209 85201 ICSN7T4L$]32N TEXAS [C507 
5322 209 85199 ICSNT4LS14N TEXAS 1¢508 


5322 209 85196 ICCO4014AE RCA 1¢509 
5322 209 85196 TCCOGOL4AE RCA 1€510 
5322 209 85196 ICCO4014AE RCA 1€51] 
$322 209 85196 ICCO4O14AE RCA IC512 
5322 209 85197 ICCD4019AE RCA 1€513 


ICSNTSLSI7TSN TEXAS IC514 
ICSNT74196N TEXAS 1€315 
ICSN74490N TEXAS 1C516 
ICSN74490N TEXAS 1C517 
ICSNT4LS196N TEXAS 10518 
ICSNT4LSI19ON TEXAS 10519 
ICSNT4LS196N TEXAS [0520 
6X%608K KOA DENKO 1C521 
6X608K KOA DENKO 1C522 


$322 209 84999 
5322 209 84168 
5322 209 85202 
5322 209 85202 
5322 209 85198 
5322 209 85198 
5322 209 85198 
5322 111 94012 
$322 111 9402 


INDUCTANCES 

Ordering number Description Item 
3322 158 10052 CHOKE L301 
$322 158 10052 CHOKE L502 
3322 158 10272 INDUCTANCE 292MH L503 
4822 526 100)1 FxC BEAD L504 
4822 526 10011 FXC BEAD L505 
MECHANICAL PARTS 

Ordering number Description 1t€M 


IC HOLDER 14 PINS 
IC HOLDER 16 PINS 
MINeCOAX CONNECTOR BUSO] 
MIN,COAX CONNECTOR BUS02 
18 PIN CONNECTOR BU503 


3322 255 44122 
5322 255 44107 
5322 267 140]1 
5322 267 140)) 
5322 267 60048 
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Main Gate HF Decade 


10502 (SP8635 B) 
Control Logic for Display Encoder 


16503 (74520 ) 

10504 (74L510 ) 
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IX. TECHNICAL DESCRIPTION 


1. Introduction 


The principles of function of the PM 6650 are explained 
with the aid of detailed block diagrams, in which the 
relevant signal paths are indicated with coloured lines. 
There is one block diagram for each measuring mode. 
The description of some circuits refer to the circuit 
diagrams which can be found in chapter XIV. 


1.1. Key to abbreviations used in the diagrams: 


a. General 

HIGH = logical “1” 
LOW = logical “0” 
+ =>" or 

° = and 


b. Measuring modes 


Fg A = Frequency A 

FqC = _ Frequency C 

P = Period 

PA = Period Average 

TI = Time Interval 

TIA = __ Time Interval Average 


c. Control signals 


The control signals are generated by a control logic 
section on unit U4 controlled by the TIME BASE and 
FUNCTION switches. 


A = FqA + CountA + Ratio 

B =TIA 

C = FqC + SUB-UNIT (Prescaler + Converter) 
D=TI 

E =P 

F = CountA 

J = Ratio 

K = PA + CountA 

L = PA +TIA + Check + FqA + FqC + Ratio 
M = FaqA + FqC + Check + P + TI 

R =TI+TIA 

S = 10ns-: (P + TI) 

T = 10ns-: (P + Tl) + Check + PA + TIA 

U = 10ns 


Explanation: Control signal “A” is “1” 
modes Frequency A or Count A or Ratio. 
Control signal “S” is “1” in Period or Time Interval if 
the time base is not 10 ns. 
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NAND gate 


OR gate 


NOR gate 


Inverter 


NAND/Schmitt trigger 
combination 


Monostable multivibrator 


ECL to TTL interface 


Schmitt trigger 


Exclusive-OR gate 


b. Input designation of flip-flops: 


hil] Be 


Inverting input 


Clock input, triggers 
on positive slope 


Clock input, triggers 
on negative slope 


2. CHECK 


Block diagram fig. IX-1 


The 10 MHz clock signal generated by the internal 
oscillator on unit U6 is amplified and fed via NAND 
gate network G13, G15 and G16 to the x 10 multiplier 
on unit U3. 

Control signal T is “1” and enables AND gate G8. The 
100 MHz signal is routed to the D flip-flops IC 210 and 
NOR gate G10 on unit U2. This gating network is con- 
trolled by signals B and T. The B signal is “1” and 
presets the both D flip-flops IC 208 and IC 209, whose 
Q outputs will be “1”, and is fed to the Clear input of 
one of the flip-flops IC 210 whose Q output goes “0”. 
The T control signal is made “0” by inverter 4 and is 
fed to the Clear input of the second flip-flop IC 210 
whose O output goes “0”. 

Two of the inputs of NOR gate G10 is thus “0” and the 
100 MHz time base signal is gated to the main gate 
configuration IC 501 on unit US. 
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Control signal C enables AND gate G17 which gates 
the signal further to OR gate G19 and Schmitt trigger 
T to NAND gate G20. This gate has two inverting in- 
puts which both must be “0” to enable the gate. One 
of these inputs is controlled by control signal C which 
is fed through inverter 3 and NOR gate G7 on unit 3. 
Its complement C is a logical “1” enabling AND gate 
G17 in IC 501. 

The second inverting input of G20 is controlled by the 
time base signal derived from the internal clock oscil- 
lator on unit U6. From NAND gate G16 it is applied to 
AND-NOR gate configuration G24 and further via the 
Time Base Divider, gating network G30, G31, G25, to 
the clock input of the Gate flip-flop IC 415. 

When the Q output goes low, the main gate G20 is 
opened and the 100 MHz signal can pass through to 
binary divider IC 502, quinary divider IC 503 and fur- 
ther to the decade counters IC 511... 1C 518. 

Refer to the description in section 11. “Transfer and 
Reset Signals” for the decade counters, shift-register 
and display driver functions. 
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3. FREQUENCY A AND BURST 


Block diagram fig. IX-2 
3.1. FREQUENCY A 


The signal to be measured is applied to input channel 
A and is fed via the DC/AC coupling to the amplifier 
section TS 701, GR 701, GR 702 and TS 702, TS 705. 
A further amplification and shaping is made on unit 
U2 in TS 201, 208, and Schmitt trigger TS 209—210. 
IC 203—205 provide slope selection. 

The signal is taken out to monostable multivibrator 
IC 209 and is fed via an ECL/TTL interface stage IC 207 
to a second monostable multivibrator controlling the 
channel A triggering indicator, light-emitting diode 
GR2. When the input signal to be measured is a con- 
tinuous wave, and has a frequency higher than 10 Hz, 
the output of IC 211 is low, and the diode lights per- 
manently. 

Via NOR gate G9, which is enabled by control signal 
A, the signal goes further to unit U5 to the main gate 
configuration IC 501, in which it is applied to the main 
gate G20. 

The two inverting inputs of this NAND gate must be 
“0” to allow the signal to pass through to the decade 
counters. 

One of the inputs is permanently low because it is 
controlled by control signal C via inverter 3 and NOR 
gate G7 on unit US. 

The second inverting input of G20 is controlled by 
the time base signal derived from the internal clock 
oscillator on unit U6. The clock signal is gated 
through NAND gate G13. The second input of G13 is 
“1” at normal frequency measurement. 

Via NAND gate network G15 and G16, AND-NOR 
configuration G24 the clock signal is routed to the 
Time Base Divider. The divided signal is then gated 
via G30, G31 and_G25 to the clock input of the Gate 
flip-flop, whose © output is connected to the Main 
Gate G20 on unit US. 

When the O signal goes low, the Main Gate is enabled 
and the measuring signal can pass on to the fastest 
decade IC 502, 503 and further to the decade counters 
IC 511...1C 518. 
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3.2. BURST measurement 


When measuring e.g. a pulsed carrier wave, the 
BURST mode is used. When no signal is present, i.e. 
between the bursts, the output of monostable multi- 
vibrator IC 209 on unit U2 is “0”. This level is fed via 
ECL/TTL interface circuit IC 207 to NAND gate G4 on 
unit U3, whose output goes HIGH. 

The latch flip-flop formed by G5 and G2 is then set to 
“1" by the Reset pulse. This “1” is inverted by NAND 
gate G3 to a “0” disabling NAND gate G13 on unit 
U6. 

The clock signal is then inhibited. 

When a burst occurs, monostable multivibrator IC 209 
generates a pulse to NAND gate G4. Its output goes 
LOW and the latch flip-flop G5, G2 is set to “0”. 

The logical “1” provided by G3 enables gate G13 and 
the clock signal can pass on to the time base divider 
and via the Gate flip-flop to the main gate G20. 

When the burst ceases, monostable multivibrator 
IC 209 goes LOW again, and the input of latch G5, G2 
is set to “1”. The reset pulse generated by the coun- 
ter after the measurement is applied to the second 
input at gate G2 and the latch is reset to “1". Gate 13 
is then disabled and the clock signal is inhibited until 
the next burst occurs. 
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4. FREQUENCY C AND BURST 


Block diagram fig. |X-3 
4.1. FREQUENCY C 


The signal to be measured is applied to input C and 
attenuated by two PIN diodes GR 301, 302. These 
diodes, which act as variable resistances, are biased 
by detector diodes GR 303, GR 304 and decrease their 
resistance when the bias is increasing. 

The next PIN diode attenuator is biased by the auto- 
matic gain control (AGC) detector GR 310, 311 via 
operational amplifier IC 301. The detected signal is 
also tapped off to the level detector, operational 
amplifier IC 305, which is controlling the input indi- 
cator, light-emitting diode GR1, and NOR gate G7. 
When the level of the signal to be measured is suffi- 
cient for error-free counting, the level detector pro- 
vides a LOW level to diode GR1 which turns on, and 
to G7 which is enabled by control signal C. The signal 
from the level detector then can pass through the gate 
as a logical “O" and further to the main gate G20 on 
unit US. 

The signal to be measured is further amplified by 
TS 307 and routed via limiters GR 312, 313 to the main 
gate configuration IC 501 on unit U5. 

Via AND gate G18, which is enabled by control signal 
C, and OR gate G19, the signal is fed to a Schmitt 
trigger and further to the main gate G20. 

As mentioned previously, one of the inverting inputs 
of this gate is controlled by the level of the signal 
arriving as a logical “O” from NOR gate G7 on unit U3. 
The second inverting input is controlled by the time 
base signal originating from the 10 MHz internal clock 
oscillator on unit U6. The clock signal is gated via 
NAND gates G13, G15 and G16 on unit U6, to the 
Time Base Divider via G24 on unit 4. After division, 
as set by the front panel Time Base switch, the signal 
is routed to the Gate flip-flop IC 415 via gate network 
G30, G31 and G25. 

The Gate flip-flop controls the main gate G20. 

When the Q output is LOW, the main gate is enabled 
and the signal to be measured can go further to the 
decade counters. 

The function of the decade counters and the shift re- 
gisters are described in section 11. “Transfer & Reset 
Signals”. 
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4.2. BURST measurement 


When measuring e.g. a pulsed carrier wave, the 
BURST mode is used. When no signal is present, i.e. 
between the signal bursts, the output of Level Detec- 
tor IC 305 is “O” and the output of NAND gate G1 is 
“1". A reset pulse has set the latch flip-flop G2, G5 
tack’. 

Because the BURST mode is selected, all three inputs 
of NAND G3 are “1”. A LOW level is now routed to 
gate G13 on unit U6 and the clock signal is inhibited. 
When the signal burst occurs, the Level Detector 
IC 305 provides a LOW signal to inverter 1, IC 302. 
The output of NAND G1 goes LOW which sets the 
latch G2, G5 to “0”. Gate G3 goes HIGH which ena- 
bles gate G13 on unit U6. 

The clock signal can now pass on to the main gate. 
When the signal burst ceases, the Level Detector 
output goes HIGH which sets the input of latch G2, 
G5 to “1”. The output state of the latch, however, is 
maintained until the Reset pulse is generated after 
the set gate time. Then the second input of NAND G2 
in the latch configuration goes LOW, the input of G3 
goes HIGH and the clock gate G13 on unit U6 is 
disabled. 

No clock pulses are provided to the main gate until 
the signal burst occurs again. 
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5. RATIO A/B 


Block diagram fig. 1X-4 


In this mode the counter measures the relation be- 
tween a higher frequency f, applied to input A and a 
lower frequency f,, applied to input B. 

Frequency f,, is used as the control signal which via 
the time base dividers is controlling the main gate. 
Frequency f, is counted during the “gate open” inter- 
val and the counter presents the relation between the 
both signals. 

Input signal f, passes the DC/AC coupling network 
and amplifier and limiter networks TS 701, GR 701, 702 
and TS 702, 705 on unit U7. After further amplification 
and pulse shaping in TS 201—208, Schmitt trigger 
TS 209—210, the signal is fed to slope selection cir- 
cuit 1C 203—205, and further to NOR gate IC 212. The 
second input of this gate is permanently LOW in the 
RATIO mode, and the signal to be measured can be 
routed to the main gate configuration IC 501 on unit 
U5. AND gate G17 is enabled because control signal 
C is permanently “1” in the RATIO mode. The signal 
is gated to OR gate G19 and further via a Schmitt 
trigger to main gate G20. This NAND gate has two 
inverting inputs which both must be LOW to enable 
the gate. 
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One of the inverting inputs is kept permanently at 
LOW level by control signal C which is applied to the 
main gate via inverter 3 and NOR gate G7 on unit 3. 
The second inverting input of G20 is controlled by the 
time base signal derived from signal f,, applied to 
input B. f;, is amplified and shaped just as signal f,. 
After the slope selection network, the signal passes 
through an ECL/TTL interface circuit IC 207 and further 
to the input of the AND-NOR gate configuration G24. 
The second input of the AND gate is kept HIGH by 
control signal J which is permanently “1” in the RATIO 
mode. The output of G24 controls the Time Base 
Divider in which the signal frequency is divided as set 
by the front panel control TIME BASE. The divided 
signal is fed via gating network G30, G31 and G25 to 
the Gate flip-flop IC 415, whose complementary out- 
put Q controls the main gate G20. When Q goes 
LOW, the main gate is enabled and counting takes 
place. 

The principal function of the decade counters and the 
display stage is described in section 11. “Transfer and 
Reset Signals”. 
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6. TOTALIZE mode, COUNT A gated by B 


Block diagram fig. IX-5 
6.1. TOTALIZE mode (scaling) 


When front panel switch FUNCTION is set to COUNT 
A, the number of pulses applied to input A are 
counted during an interval which is manually deter- 
mined with switch START/STOP, SKS, or automatically 
by a gating signal applied to input B. The signal to be 
counted is applied to input A and is fed via the AC/ 
DC coupling and attenuation networks to the amplifier 
and limiter circuits on unit U7. 

Next, the signal is further amplified and shaped on 
unit U2 and is fed via NOR gate G9 to the main gate 
configuration IC 501 on unit U5. At the input of NOR 
gate G9, however, the signal is tapped off and is 
routed via ECL to TTL interface circuit |C 207 to AND/ 
NOR gate configuration G24 on unit U4. The second 
input of the AND gate is kept permanently at logical 
“1" by control signal K, which allows the signal to go 
on to the Time Base Divider. Here the signal is divided 
by a factor set with the TIME BASE/MULTIPLIER 
switch. The divided signal is gated via G30, G31 back 
to unit U2. NOR gate G12 is enabled by control signal 
T which is permanently “0” in the COUNT A mode. 
The scaled signal can pass through via an amplifier 
to the rear panel TIME BASE OUT socket. 

The signal which has reached the main gate configura- 
tion 1C 501 on unit US is gated via G17, G19 and a 
Schmitt trigger to main gate G20. This gate has two 
inverting inputs which must be “0” to enable the gate. 
One of the inputs is kept permanently at logical “0” 
by control signal C supplied from unit U3 via inverter 
3 and NOR gate G7. 
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6.2. MANUAL OPERATION (START/STOP) 


The second inverting input of main gate G20 is con- 
trolled by the START/STOP signals. When the START 
switch SK5 is depressed, the data selector on unit U6 
provides a LOW signal to NAND gate G28 on unit U4. 
The second input of G28 is HIGH because no '’Gated 
by B" signal is present. The output of G28 will go 
HIGH and trigger the START flip-flop IC 426 whose 
output QO provides a preset signal to the Gate flip- 
flop IC 415. 

This flip-flop generates a LOW signal to the main gate 
G20, which becomes enabled. The signal to be 
counted is then gated to the decade counters and the 
display unit described in section 11. “Transfer and 
Reset Signals”. 


6.3. “GATED BY B” OPERATION 


The gating signal is applied to input B and fed just as 
the A signal through the B input conditioning circuits. 
After the slope selector on unit U2, the signal is 
picked off to monostable multivibrator IC 208 and 
IC 211 which controls the input indicator LED GR3. 
The main signal path goes further via ECL-to-TTL 
interface circuit IC 207 to NAND gate G27 on unit U4. 
This gate is enabled by a logical “1” at the second 
input. The next NAND gate G28 is also enabled in the 
GATED BY B mode which makes that the B signal can 
be applied to the clock input of the START flip-flop 
IC 426. A 0 to 1 transition of the B signal makes the O 
output_go LOW which is presetting the GATE flip- 
flop's Q output to LOW. This will enable the main gate 
G20 on unit U5 so that the signal to be counted can 
pass on to the decade counters and display unit 
described in section 11. “Transfer and Reset Signals”. 
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7. PERIOD A 


Block diagram fig. IX-6 


In the single period measurement mode, the main gate 
is controlled by the input signal applied to input A. 
The internal clock signal is counted during an interval 
determined by the period of the input signal. 

The input signal is conditioned and amplified on unit 
U7 and unit U2. After the slope selector network 
IC 203—IC 205, the signal is picked off to monostable 
multivibrators IC 209, 211 which control trigger indi- 
cator LED GR2. 

The main path of the signal is, however, through ECL- 
to-TTL interface IC 207 and further to unit U4 where 
the signal is gated through G25 to the clock input of 
the gate flip-flop IC 415. The Q output of this flip-flop 
provides the control signal for the main gate G20 on 
unit U5. The second control input of G20 is kept per- 
manently at logical 0 by control signal C which is 
gated from the control logic section on unit U4 via U3 
to the main gate configuratin on unit_U5. 

Thus, when the gate flip-flop signal Q goes LOW, the 
main gate is enabled and counting takes place. 
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The internal 10 MHz clock signal, which is counted in 
the period measurement mode, is taken from the 
oscillator section on unit U6 and gated to the time 
base divider on unit U4 via NAND gates G13, G15, 
G16, and AND-NOR gate G24. 

The time base divider scales the signal as set with the 
TIME BASE switch, and the scaled signal is gated via 
G30, G31 on unit U4, G11 on unit U2 to the main gate 
configuration IC 501 on unit US. 

On unit U2, the second input of NOR gate G12 is kept 
permanently at logical “O" by control signal T, which 
makes the scaled signal available at rear output Time 
Base Out. 

At a TIME BASE setting of 10 ns, the clock signal has 
a different signal path as described in section 8, 
“Period Average”. 

When gated through the main gate G20, the scaled 
clock signal is fed to the decade counters, which are 
described in section 11. “Transfer and Reset Signals”. 
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8. PERIOD AVERAGE A 


Block diagram fig. |X-7 


The input signal applied to input A is conditioned and 
amplified on units U7 and U2 before it is gated to the 
Time Base Divider on unit U4. The division factor is 
set with the MULTIPLIER switch SK 603 which con- 
trols the Time Base Divider via the Data Selector on 
unit U6 and the Control Logic section on unit U4. 

The shaped and scaled input signal is then gated via 
G30, G31 and G25 to the Gate flip-flop which provides 
the “enable” signal for the main gate G20 on unit U5. 
The second inverting input of the main gate is kept 
permanently at logical 0 by control signal C, originat- 
ing from the Control Logic section on unit U4 and 
gated via G7 on unit U3 to the main gate. 

When the main gate is enabled by the control signal 
from the Gate flip-flop, the time base signal is gated 
to the decade counters. 

The signal path for the time base signal is as follows. 
The 10 MHz clock signal generated by the oscillator 
on unit U6 is gated via NAND gates G15 and G16 to 
the Multiplier on unit U3. 

The Multiplier provides a 100 MHz signal which is 
routed via AND gate G8, being enabled by control 
signal T, to the flip-flop arrangement on unit U2. 


These flip-flops, IC 210 and IC 209, provide the LOW 
levels necessary to enable NOR gate G10 which sup- 
plies the 100 MHz signal to the main gate configura- 
tion IC 501 on unit US. Control signal B, originating 
from the Control Logic section on unit U4, is applied 
as a logical “1” to the Preset inputs of flip-flop IC 209. 
This means that the Q output is permanently “1” 
which is applied to the D input of flip-flop IC 210. 
Because the Clear input is set to “0” by control signal 
T via inverter 4, the D state is clocked over to the O 
output, which makes that output Q is “0”. The second 
flip-flop IC 210 is cleared by control signal B, which 
means that the Q output is “0”. 

NOR gate G10 is thus enabled and the 100 MHz time 
base signal is routed to the main gate configuration 
IC 501, where it is gated to the input of the main gate 
G20. When the divided and shaped input signal from 
the Gate flip-flop goes LOW the 100 MHz time base 
signal is fed through the main gate and counted by the 
decimal counting unit described in section 11. “Trans- 
fer and Reset Signals”. 
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9. TIME INTERVAL A TO B 


Block diagram fig. IX-8 


The signal applied to channel A starts a measurement 
and the signal applied to channel B stops the mea- 
surement. In the start to stop interval, the time base 
frequency derived from the internal clock oscillator 
is counted. The time base frequency is multiplied to 
100 MHz in the 10 ns position of the TIME BASE 
switch. In the remaining TIME BASE settings the 
10 MHz clock signal is divided in the Time Base 
Divider. 

The Start signal at input A is conditioned and ampli- 
fied in units U7 and U2 and fed via ECL-to-TTL inter- 
face IC 207 to AND-OR gate G25 on unit U4. The two 
other inputs of the AND gate are “1”, one by control 
signal D and the second by the Q output of Gate flip- 
flop IC 415. G25 is thus enabled and provides a posi- 
tive edge to the clock input of the Gate flip-flop. Then 
the logical “1” at the D input is transferred to the O 
output which means that the O output goes to “0”. 
The START AND gate of G25 will be inhibited, but the 
main gate G20 on unit U5 is enabled. 

The time base signal is now counted until the stop 
pulse arrives from channel B to G25. 

G25 provides a clock pulse to the Gate flip-flop whose 
output Q goes to “0” which inhibits the stop gate of 
G25. Output O goes to “1” which is closing the main 
gate G20 and, at the same time, enabling the start gate 
of G25 which is then armed for the next start pulse 
from channel A. 

The signal path for the time base (TB) signal is indi- 
cated in the block diagram for a Time Base setting of 
10 ns, i.e. Single time interval measurement. The inter- 
nal 10 MHz oscillator signal is gated via G13, G15 and 
G16 on unit U6 to the Multiplier on unit U3. Next, the 
100 MHz signal is gated through G8 to G12 on unit 
U2. This gate is enabled by control signal U, generated 
by the Control Logic section on unit U4 and gated via 
G31 to G12. The output of G12 is amplified and availa- 
ble at rear output connector TIME BASE OUT. The 
main path for the 100 MHz signal goes, however, to 
the clock input of D flip-flop IC 210 and one of the 
inputs of NOR gate G10. 
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Flip-flop IC 209 which is preset by control signal B, 
provides a logical “1” to the Data input of IC 210. 
When triggered by the time base signal, this logical 
“1” is transferred to the Q output which makes the QO 
output go to “0”. 

This state is permanent as long as the clock signal is 
present. The_second flip-flop IC 210 provides a logical 
“0” from its Q output to G10 because its Clear input is 
set to “1” by control signal B. These two signals from 
the IC 210 flip-flops will enable NOR gate G10 so that 
the 100 MHz signal can pass through further to the 
main gate configuration IC 501 on unit U5. Via gates 
G17, G19 and a Schmitt trigger T the signal reaches 
the main gate G20. One of the inverting inputs of G20 
is kept permanently “O" by control signal C generated 
by the Control Logic section on unit U4 and gated via 
inverter 3 and NOR gate G7 on unit U3 to the main 
gate. 

The second inverting input of the main gate is con- 
trolled by the gate flip-flop as described previously. 

If another time base setting than 10 ns is used, the 
signal path for the internal time base signal will be 
different (indicated Time Base 10 ns in the block 
diagram). 

The 10 MHz signal generated by the internal clock 
oscillator on unit U6 is gated via G15 and G16 to one 
of the inputs of AND-NOR combination G24 and fur- 
ther to the Time Base Divider. Depending on the set- 
ting of the TIME BASE/MULTIPLIER switch, the signal 
is divided by factors 10°, 10', 102, 103, 104, 105 etc., 
and fed via G30 to NOR gate G31. The second input 
of this gate, which is “1” at the 10 ns setting, is now 
“0” enabling the divided time base signal to pass on 
further to G12 and G11 on unit U2. The second input 
of G12, which is used as the 100 MHz input at 10 ns 
time base, is now “0” because control signal T applied 
via gate G8 on unit U3 is “0”. The divided time base 
signal will then be available at rear output TIME BASE 
OUT. At gate G11, the S input is “O” which permits 
the time base signal to pass on to the main gate con- 
figuration IC 501 on unit US and further to the main 
gate G20 via G19 and Schmitt trigger T. 
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10. TIME INTERVAL AVERAGING A TO B 


Block diagram fig. IX-9 
Timing diagram fig. [X-10 


In this mode a prescaled number of time intervals are 
counted and presented with their statistical mean 
value. Just as in the Single Time Interval measurement, 
the Start signal is applied to input A and the Stop 
signal to input B. 

The time base signal is always 100 MHz independent 
of the TIME BASE control setting. 

The main gate G20 is controlled by the Stop signal in 
the following way. After conditioning and amplification, 
in the B input stage of units U7 and U2, the Stop signal 
is applied to one-shot IC 208 and the clock input of 
D flip-flop IC 208. The logical “1” at the D input is thus 
transferred to the Q output. The one-shot generates 
the driving signal for input indicator GR3 via inter- 
face IC 207 and a second one-shot IC 211. 

The Q output of D flip-flop IC 208 is connected to the 
Data input of the next D flip-flop IC 210. When the 
first positive edge of the 100 MHz time base signal 
arrives, the D state is transferred to the Q output 
which is connected to one of the inputs of NOR gate 
G10 and the one-shot IC 204. This one-shot stretches 
the stop pulse which is routed via ECL-to-TTL inter- 
face circuit TS 226 to AND-NOR combination IC 411 
(G24) on unit U4. This gate is enabled by control 
signal B and the stop pulses are accumulated in the 
Time Base Divider. The Divider is initially preset in 
such a way, that 14 input pulses are required before 
an output pulse is generated. 

This pulse is gated via G30, G31 and G25 to the Gate 
flip-flop, whose OQ output goes to “0”. Then the main 
gate G20 on unit U5 is opened. 

Thus, when a time interval averaging measurement 
starts, about 14 time intervals in the form of stop 
pulses must first enter the Time Base Divider in order 
to open the main gate. Then the real measurement 
starts as described in the following. The Start signal 
applied to input A is conditioned and amplified in the 
input stage on units U7 and U2, and then fed to the 
clock input of D flip-flop IC 209. The Data input of 
this flip-flop is permanently “1” which means that its 


Q output goes to “1” when the positive edge of the 
Start pulse arrives. 


TIME INTERVAL TO BE MEASURED 


2595 f 
I 


The Q signal is fed to the Data input of the next D 
flip-flop IC 210, whose clock input is connected to the 
100 MHz time base signal. Thus, within 10 ns after the 
arrival of the Start pulse, the Q output of IC 210 goes 
to “O" which means that NOR gate G10 is enabled. 
The second control input of this gate is namely also 
“0” because the Q output of the second “Stop” D 
flip-flop is set to “O” by the Data input which is “0”. 
A number of 100 MHz pulses is then fed through G10 
to the main gate G20 on unit US which is open as 
described above. 

When a Stop pulse arrives from the B channel, the O 
output of flip-flop IC 208 goes to “1”. After at least 
10 ns, when the clock pulse arrives to “Stop” flip-flop 
IC 210, its Data state “1” is transferred to the Q out- 
put which is inhibiting gate G10. The logical “1" of the 
Q output is also triggering the one-shot IC 204 which 
provides a stretched stop pulse which is fed via inter- 
face TS 226 and gate G24 to the Time Base Divider 
on unit U4 where it is stored. Simultaneously, the out- 
put of one-shot IC 204 sets the Clear inputs of flip- 
flops IC 208 and IC 209 to “1”, which makes that their 
Q outputs go to “0”. 

Since these Q outputs are connected to the Data in- 
puts of the Start and Stop flip-flop IC 210, respec- 
tively, the next clock pulse will cause the Q output 
of the Start flip-flop to go to “1", and the QO output of 
the Stop flip-flop to go to “0”. 

The Start flip-flop is now “armed" and will switch over 
when the next Start pulse arrives to the clock input 
of IC 209. The cycle is then repeated and another Stop 
pulse is accumulated in the Time Base divider. 

If the MULTIPLIER switch is set to, for example, 105, 
there must be’ 100000 time intervals measured until 
the Time Base Divider generates a pulse to the Gate 
flip-flop. Its Q output then goes to “1” causing the 
main gate G20 to close. 

The Time Base divider is then reset, which means that 
when another 14 time intervals are accumulated, a 
pulse is delivered to the Gate flip-flop which opens 
the main gate. Then the next measurement starts. 

A more detailed description af the Time Base Syn- 
chronizer is given in section 13. 
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11. TRANSFER AND RESET SIGNALS 


Block diagram fig. IX-11 
Timing diagram fig. IX-12 


11.1. Transfer pulse 


Refer to timing diagram fig. IX-12. 

When the main gate is closing, the QO output of the 
Gate flip-flop goes to “0”. This negative transition will 
trigger the monostable Transfer multivibrator which 
generates a negative pulse to the Display Clock and 
the Address Counter on unit U5. The Display Clock 
is then inhibited. The Address Counter can provide 
addresses 0 through 9. The most significant decade 
(no 9) has address 9, decade no 8 has address 0 and 
so on to the least significant decade which has 
address 7. The transfer pulse presets the Address 
Counter to address 8, which is actually outside the 
display. This means that the D output is “1”, and the 
other outputs A, B, C, are “0”. The transfer pulse is 
also applied to the “set” input of latch flip-flop G21— 
G23 whose output goes to “1”. NAND gate G22, which 
provides the “Load” signal for the shift registers, is 
then enabled. 

After 2 ws (PM 6650 versions 01 and 02), or 10 us, 
(version 03), the transfer pulse ceases, and the Dis- 
play Clock starts. The Address Counter will go one 
step further to Address “9”, which means that the A- 
B-C-D output will be 1-0-0-1. All three inputs of 
NAND gate G22 are now “1” because the latch flip- 
flop G21—G23 maintains its output state until a reset 
pulse occurs (D goes to “0"). Gate G22 generates a 
“Load” signal to the shift registers 1C 519 through 
IC 522, which allows the information of the decade 
counters IC 511 through IC 518 and HF decade counter 
IC 502, IC 503, IC 506—IC 508, to enter the shift re- 
gisters. The registers are loaded in such a way, that 
the information of the 9th most significant decade, 
A8 through D8, is stored at the output of the shift 
register. Simultaneously, the Address Counter pro- 
vides address “9" to the BCD to Decimal Decoder 
and Driver on unit U1, which means that the most 
significant digit of the display shows the value deter- 
mined by the information supplied from the decade 
counter via the shift registers. 

At the next clock pulse generated by the Display 
Clock IC 509, the Address Counter provides binary 
address “O" i.e. for decade no. 8. Output D is thus 
“O" which resets the latch flip-flop G21—G23 to “0”. 
The “Load” pulse will then disappear. 


— 


DISPLAY TIME + GATE TIME _ 


The Display Clock generates a “Shift” command pulse 
to the shift registers, which now provide the informa- 
tion of the 8th decade, A7 through D7, at their output. 
For each clock pulse there is a “shift” pulse, which 
means that the decade information is recycled in the 
shift registers as long as there is no “Transfer” pulse. 
The display is thus scanned with a frequency equal 
to 1/10 of the display clock signal frequency which is 
about 4 kHz. A transfer pulse is resetting the Address 
Counter to “8” and is followed by a “Load” pulse 
which loads the shift registers with new information 
from the decade counters. 

If the MEMORY switch is released (memory off), a 
“Load” pulse is generated after each address “9” 
because the input of NOR gate G38 on unit U4 goes 
to “1”. A logical “1” is generated to the inverting input 
of latch G21—G23 on unit U5 which sets the input to 
G22 to “1" and a “Load” pulse is generated as long 
as addresses A and D are “1”. Now the display fol- 
lows the decade counters continuously. 


11.2. Reset pulse 


When the Q output of the Gate flip-flop IC 415 goes 
HIGH, the main gate G20 is closed and the display 
time interval starts. Simultaneously, the Display flip- 
flop IC 415 is clocked by the positive transition of the 
GATE flip-flop. The Display flip-flop’s Q output goes 
to “1” and NAND gate G36 provides a “0” to latch 
configuration G37—G39 whose output is set to “1”. 
This starts a ramp generator TS 401, 402 which gene- 
rates a negative-going ramp, whose slope is set with 
front panel DISPLAY TIME potentiometer R1. When 
the ramp voltage has reached the threshold level of 
Schmitt trigger IC 416, a reset pulse is generated, 
which is resetting the Time Base Divider, the high- 
frequency decade IC 502, IC 503 and the four decade 
counters IC 512...1C 515. An inverted reset pulse is 
generated by inverter 12, which resets the remaining 
decade counters, and goes also via G33 to the Clear 
input of the Display flip-flop, whose Q output goes to 
“0”. The “Set” input of latch configuration G37—G39 
goes to “1”. Simultaneously, the “Preset” input of the 
latch goes to “0” by the reset pulse, which makes the 
output of the latch go to “0”. The ramp generator is 
then reset. When the threshold level of Schmitt IC 416 
is passed, the reset pulse ceases. The duration of the 
reset pulse is about 1 ms. 
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Fig. IX-12. Timing diagram Transfer, Address, Shift and Load signals 
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12. POWER SUPPLY 


12.1. Raw d.c. supply (part of unit U6, refer to circuit 
diagram fig. XIV-13) 


The 220 V or 115 V mains voltage is rectified by bridge 
GR21. The smoothed + 17 V and — 17 V d.c. voltages 
are fed to units U9 and U8, which provide stabilised 
voltages of + 12V,—12V, + 5V and —5.2V. 

The POWER ON switch SK7 operates the + 12 V line 
from unit U9 except that branch supplying the oven 
oscillator and the oscillator indicator. 

+ 210 V for the display unit is generated by a dce/dc 
converter, consisting of a 40 kHz. oscillator TS 601, 
602 which is supplied with a + 12 V stabilised d.c. 
voltage, and a diode bridge GR 606... GR 609 on the 
secondary side of transformer T 601. 


12.2. +5V, —5.2V supply (unit U8, refer to circuit 
diagram fig. XIV-18) 


12.2.1. General 


This unit is fed via + 17 V and — 17 V raw d.c. volt- 
ages from the power supply section on unit U6 and 
the + 12V stabilised d.c. voltage from unit U9 (see 
circuit diagram U6 fig. XIV-20). 

The main parts of the circuit are the astable multi- 
vibrator IC 801, voltage regulators IC 802, IC 803, 
chopper series transistors TS 801, TS 802 and TS 806, 
TS 807, and circuits protecting against excess voltage 
and overload. 

The terminal designations of voltage regular IC 802 
are illustrated in fig. IX-13. 

The stabilised + 12 V voltage is applied to input ter- 
minal IC 802:12. A 24 kHz square-wave generated by 
astable multivibrator IC 801 is applied to the non- 
inverting input IC 802:5 via integrating network C 803 
—R 803—C 805. The input signal is a triangular-wave 
with an amplitude of about 500 mV,» Which is super- 
imposed on a + 5V d.c. voltage obtained from the 
reference voltage output IC 802:6 via voltage divider 
R 805, R 801, R 806. 

R 801 presets the + 5 V level. 

The purpose of the astable multivibrator IC 801 is to 
maintain a ripple frequency above the audible range 
independent of load variations. This is achieved as 
follows. 

The output IC 802:11 is a 24 kHz square-wave which 
is controlling the series chopper transistor TS 801, 
TS 802. When TS 802 goes on, + 17 V is applied to 
an integrating filter network consisting of toroid choke 
L 801 and capacitor C 808. 

When TS 802 turns off, the current path is through 
diode GR 803 and the output at junction R 817—C 808 
is a +5V dc. voltage with a superimposed 24 kHz 
triangular ripple of about 50 mV,,,- The slope of the 
triangular wave is- dependent of the load variations 
that may occur in other parts of the counter. The out- 
put voltage is fed back via R 817 to the inverting input 
4 of regulator IC 802. The duration of the output pulses 
at IC 802:11 will now be modulated by the triangular 
wave fed back, as illustrated in the timing diagram fig. 
IX-14. 

The output frequency controlling TS 801, TS 802 is 
thus constant but the duty factor may vary. 


12.2.2. Overload protection 


If the load current increases to about 2.7 A, the voltage 
drop across R816 will be great enough to open 
TS 804. Then TS 803 will start conducting and a volt- 
age proportional to the increase of load is fed to the 
inverting input 4 of regulator IC 802, which will limit 
the output current to a preset value. 

If the load is increasing yet more, the output voltage 
decreases but the current is constant. 

At shortcircuit, the voltage will approach zero and the 
ripple frequency be audible. 


12.2.3. Overvoltage protection 


If the + 5V output voltage increases to exceed the 
zener voltage of GR 804 and the trigger voltage of 
TS 810, the pnpn switch TS 810 will turn on and pro- 
vide a gate signal to crow-bar thyristor GR 805. The 
output line will then be short-circuited and the output 
voltage about 1 V. 

Simultaneously, the current limiter arrangement will 
reduce the output current to the short-circuit level 
(2.7 A). If an occasional disturbance of sufficient 
duration caused the excess voltage, the short-circuit is 
removed by operating the POWER ON switch. A per- 
sistent fault, e.g. short-circuit in TS 802, will switch on 
the crow-bar thyristor GR 805, which saves the inte- 
grated circuits in other sections of the counter to be 
damaged from the + 17V applied to the 5V line 
through TS 802. However, to protect also the crow-bar 
thyristor, the fuse VL 602 on unit U6 will also blow. 


12.2.4. —5.2V circuit 


Principally, this circuit is equal to the + 5V circuit. 
The negative output voltage, however, makes the cir- 
cuit arrangement somewhat different. 

The output current at terminal IC 803:10 is level- 
shifted by TS 805. The current limit and overvoltage 
protection circuits are in principal the same as in the 
+ 5V supply section. 

The inverting input of IC 803 is grounded and the out- 
put voltage fed back to the lower end of voltage di- 
vider R 822, 802, 803. The reference voltage is applied 
to the upper end. When the regulator is working, the 
de level at the non-inverting input IC 803:5 will be 
zero. 
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Fig. IX-13. Terminal designations 
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13. TIME BASE SYNCHRONIZER 
Part of unit U4, refer to circuit diagram fig. XIV-8 


In modes FREQ A or C, PERIOD A, TIME INTERVAL 
A TO B and CHECK, the 10 MHz internal clock signal 
from unit U6 is applied to gate IC 411:2 via terminal L 
of the circuit board connector. 

The gate output IC 411:8 provides the input signal for 
decade counter IC 412 which operates as a scaler. 
The signal frequency is divided by 10 and is fed via 
switch SK 401 to the clock input 3 of the MOS circuit 
IC 413. 

This circuit generates at terminal 1 an output signal 
whose frequency is determined by the address com- 
bination at inputs 11...14. The addresses are deter- 
mined by the setting of the TIME BASE switch. 

The output signal at terminal 1 of IC 413 is fed to the 
Data input of flip-flop 1C 427 which is clocked by the 
inverted “B” signal generated by decade counter 
IC 412. 

The output signal O of flip-flop IC 427 will now have 
the same frequency as the output signal from MOS 
circuit IC 413 but will be synchronized with the clock 
signal. 

The output jitter of IC 413 is thus eliminated. 

The time base signal path goes further from IC 427:5 
via IC 414, IC 409, IC 418, IC 424 to the gate flip-flop 
as detailed in the block diagram description. 

In mode TIME INTERVAL AVG the number of aver- 
agings supplied from the Time Interval Averaging 
Synchronizer on unit U2 is applied to IC 411:1 via ter- 
minal 9 of the circuit board connector. 

In modes PERIOD AVG and COUNT A the signal to be 
measured is applied to 1C 411:10 via terminal 15 of 
the circuit board connector. 

In mode RATIO A/B the B channel signal is applied to 
IC 411:5 via terminal 17 of the circuit board connector. 
All of these alternative signals pass through the time 
base divider as described previously. 

A special case, however, is the 100 ns setting of the 
TIME BASE switch. Then the signal at IC 411:8 goes 
directly to gate IC 414 via switch SK 401. 


9-84 


14. DISPLAY BLANKING 


Refer to circuit diagram U1, fig. XIV-2, and timing dia- 
gram, fig. IX-15. 


Leading zeros without decimal point are blanked in the 
PM 6650. 

For this purpose, the 7-segment decoder/driver IC 103 
is controlled by the blanking logic circuits IC 104 and 
IC 102. 

Lines D and A of the Digit Scan Address information 
are applied to AND gate configuration GR 105 and 
GR 106. At decimal “9” the Digit Scan Address is 1001 
which is closing the diodes of the AND gate. A posi- 
tive pulse occurs at the base of TS 110, which provides 
a negative pulse (LOW) to inputs 13 and 4 of triple 
NAND gate IC 104, which is arranged as a bistable 
latch flip-flop. Outputs 12 and 6 go HIGH and are fed 
further to inputs 10 and 11 of the third NAND gate. 
Since input 9 is also HIGH (TS 111 off), output 8 goes 
LOW. This signal is applied to the Ripple Blanking 
Input (RBI) IC 103:5. Provided that the first digit now 
is 0 (as indicated in the timing diagram fig. IX-15 
where we assume a display of 0000.05219) the Ripple 
Blanking Output (RBO) IC 103:4 will provide a LOW 
level to inputs 1, 2 and 3 of IC 104. The gate outputs 
12 and 6 will maintain their HIGH states although in- 
puts 13 and 4 are HIGH because the pulse at the base 
of TS 110 has disappeared. When the next digit data 
appears, in this case also a “0”, the state of IC 104 
will not be changed which means that the Ripple 
Blanking Input is still LOW. Outputs 9 through 14 of 
the decoder/driver IC 103 now have a high level so 
that all segments of the display are blanked. 

Because the digit data from the 7th decade is also 
“O", no change occurs. 

The 6th decade, however, is a “0” with decimal point 
(DP5). The Decimal Point Address B5, B6, B7 is already 
binary 101 which was determined by the previous 
setting of the TIME BASE and FUNCTION switches. 
The DP Address is applied to Exclusive-OR gates 
IC 102 in which it is compared with the state of the 
Digit Scan Address. At the 6th decade, the Digit Scan 
Address is 0010 (decimal 2) which means that the 
IC 102 Comparator output goes HIGH. Transistor 
TS 111 turns on, input IC 104:9 goes LOW and output 
IC 104:8 goes HIGH. The Ripple Blanking Input 
IC 103:5 will also be HIGH which means that the Ripple 
Blanking Output IC 103:4 goes HIGH. The NAND gate 
flip-flop IC 104 will now be set to output state 001 
(outputs 12, 6, 8), which will be maintained until a new 
LOW pulse arrives from TS 110. 

The outputs of IC 103 decrease so that the relevant 
segments “a” through “f" of the display turn on. 
Transistor TS 112 controls the decimal point “h”. 

The scanning cycle now goes on until all decades are 
scanned. At decade No. 9, i.e. Digit Scan Address 9, 
the flip-flop IC 104 is reset to binary 110 and the cycle 
is repeated. 

If one of the digits 1...9 appears before the decimal 
point, the Ripple Blanking Output IC 103:4 will go 
HIGH as soon as the Digit Data change from 0000 to 
another BCD digit. IC 104 will then be set to output 
state 001 before the Decimal Point Address arrives 
and turns IC 103 on. 
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X. PERFORMANCE CHECK 


The tolerances mentioned in the following text apply to newly adjusted instruments only. The values may differ 
from those given in chapter Ill, Technical Data. 


1. Survey of check points 


Section Check performance of Section Check performance of 
3. CHECK 18. 1 MQ, 50 Q, SEP and COM switches 
i DISPLAY TEST 19. Inputs A and B, frequency range and 
5. RESET sensitivity 
6. DISPLAY TIME 20. Input C, frequency range and sensitivity 
7 MEMORY 21. 10 MHz OUT 
8. FREO C Yo TIME BASE OUT 
9. FREQ A Functional eisek'ét 23. TRIGG. LEVEL OUT A and B 
10. RATIO A/B 4 24. GATE OPEN 
11. PERIOD A megenring modes 25. EXT STD 1 OR 10 MHz 
12. PERIOD AVG A 26. Temperature compensated crystal oscillator 
13. T.l. ATO B (TCXO) 
14. T.l. AVG ATOB oT: Oven-enclosed oscillator (PM 9680 A or 
15. COUNT A START/STOP PM 9681) 
16. COUNT A GATED BY B 28. Automatic gain control (AGC). 
a BURST 


2. Test equipment 


Instrument or device Required data Recommended model 
Sampling oscilloscope Bandwidth > 1 GHz Philips PM 3400 
Low frequency oscilloscope Bandwidth 10 MHz 2 channels DC coupled _— Philips PM 3250 
Multimeter Resistance range 1 MQ. Philips PM 2412 
T-piece BNC UG-274U 500 Philips PM 9067 
Sweep generator Sweep width 512 MHz Wavetek 2001 

CW mode 


Output amplitude 0.7 V,ms 
Slow sweep speed facility 


Passive probe 10 x attenuator Philips PM 9342 
500 Q impedance 
Frequency counter Time base accuracy 1078 or better Philips PM 6645 with PM 9680 
High frequency oscillator Frequency 160 MHz General Radio Model GR 1363 
Output amplitude 5 V,., into 50 
Pulse generator <= 4ns rise time Philips PM 5712 


Rep. frequency 1 MHz 
Amplitude 1.5 Vp.» 


Duty factor 0.5 
Coaxial cables 10 ns and 3 ns delay with BNC contacts, RG 58 A/U 
50 O 
Resistive T-piece Branch resistance 50 Q Philips PM 9584 
Probe to BNC conversion bush Included in Philips probe 
set PM 9350 
Extender board set 
, 
3. CHECK TIME BASE Read (+1 digit) cearmes 
3.1. Set the controls of the PM 6650: 10 ns 0. No go — 
100 ns 0.10 GHz 100 ms 
FUNCTION CHECK Tus 100. MHz 100 ms 
MEMORY depressed 10 us 100.0 MHz 100 ms 
DISPLAY TIME mid-position 100 us 100.00 MHz 100 ms 
1 ms 100.000 MHz 100 ms 
3.2. Rotate TIME BASE switch and check displayed 10 ms 100.0000 MHz 100 ms 
value and GATE lamp: 100 ms 100.00000 MHz 100 ms 
1s 100000.000 kHz 1s 
10s 0.0000 kHz 10s 
100 s 0.00000 kHz 100 s 


4. DISPLAY TEST 
4.1. Set the controls of the PM 6650: 


FUNCTION DISPLAY TEST 
DISPLAY TIME mid position 
MEMORY depressed 


4.2. Rotate TIME BASE switch and check displayed 
value and GATE lamp: 


GATE | 
TIME BASE _ Read (+1 digit) ate oat 
10 ns 0. ns “= 
100 ns 1.0 us 100 ms 
1 us 1.00 ms 100 ms 
10 us 1.000 s 100 ms 
100 us 1.0000 GHz 100 ms 
1 ms 1.00000 MHz 100 ms 
10 ms 1.000000 kHz 100 ms 
100 ms 1.0000000 No go 100 ms 
1s 100000000. No go 1s 
5. RESET 
5.1. Set the controls of the PM 6650: 
FUNCTION CHECK 
TIME BASE 100 ns 
MEMORY depressed 


5.2. Depress RESET push-button and check that dis- 
play shows zero as long as the button is depressed. 


5.3. Release RESET push-button and check that dis- 
play reads 0.1 GHz. 


6. DISPLAY TIME 
6.1. Set the controls of the PM 6650: 


FUNCTION CHECK 
DISPLAY TIME fully CCW 
TIME BASE 1s 
MEMORY depressed 


6.2. Rotate DISPLAY TIME potentiometer slowly from 
fully CCW to fully CW and note how flashing frequen- 
cy of the GATE lamp decreases to approximately one 
flash every five seconds. 


6.3. Pull DISPLAY TIME potentiometer and check 
that display shows 100000.000 kHz and that the GATE 
lamp is turned off as long as the knob is pulled. 


7. MEMORY 

7.1. Set the controls of the PM 6650: 
FUNCTION CHECK 
DISPLAY TIME fully CCW 
TIME BASE 1s 

MEMORY released 


7.2. Observe the display and check that counter is 
counting during 1 s and shows 100000.000 kHz during 
approximately 5 s. 


7.3. Depress MEMORY push-button and check that 
display shows 100000.000 kHz permanently. 
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8. FREQUENCY C 


Test set-up 


INPUTC © 


Front panel PM 6650 Rear panel PM 6650 


8.1. Set the controls of the PM 6650: 


FUNCTION FREQ C 
TIME BASE 1s 
DISPLAY TIME fully CCW 
MEMORY depressed 


8.3. Check that display shows 10000.000 kHz and that 
the lamp at input C is on. 


8.4. Turn FUNCTION switch to position FREQ A and 
check that the lamp at input C is turned off and the 
display shows zero. 


9. FREQUENCY A 


Test set-up 


INPUTA © 


Front panel PM 6650 Rear panel PM 6650 


9.1. Set the controls of the PM 6650: 


FUNCTION FREQ A 
TIME BASE 1s 
MEMORY depressed 
COUPL A released 
LEVEL A pulled 

50 Q depressed 
ATTA released 
SEP depressed 


9.3. Check that the display shows 10000.000 kHz and 
that the lamp at input A is on. 


9.4. Turn FUNCTION switch to position FREQ C and 
check that the display shows zero. 


10. RATIO A/B 


Test set-up 


INPUTA © 


Front panel PM 6650 Rear panel PM 6650 


10.1. Set the controls of the PM 6650: 


FUNCTION RATIO A/B 
MULTIPLIER 107 
MEMORY depressed 
50 Q depressed 
COM depressed 
LEVELA&B pulled 
COUPL A&B released 
ATTA&B released 


10.3. Check that display shows 1.0 and that the lamps 
at inputs A and B are on. 


11. PERIOD A 


Test set-up 


INPUTA © 


Front panel PM 6650 Rear panel PM 6650 


11.1. Set the controls of the PM 6650: 


FUNCTION PERIOD A 
TIME BASE 10 ns 

50 Q depressed 
LEVEL A pulled 
COUPL A released 
ATTA released 
MEMORY depressed 


11.2. Check that display shows 0.10 us and that lamp 
at input A is on. 


12. PERIOD AVG A 


Test set-up 


INPUTA © 


Front panel PM 6650 Rear panel PM 6650 


12.1. Set the controls of the PM 6650: 


FUNCTION PERIOD AVG A 
MULTIPLIER 108 

50 0 depressed 
LEVEL pulled 

COUPL released 


12.2. Check that the display shows 100.00 ns and that 
lamp at input A is on. 


13. T.l. A to B 


Test set-up 


Spm. 


INPUTA © 


Front panel PM 6650 Rear panel PM 6650 


13.1. Set the controls of the PM 6650: 


TIME BASE 10 ns 
FUNCTION T..AtoB 
DISPLAY TIME mid position 
COUPL A&B depressed 
COM depressed 
5002 depressed 
SLOPE A released 
SLOPE B depressed 
ATTA&B released 


13.2. Turn LEVEL controls until display shows 0.04 us. 


13.3. Depress push-button SLOPE A and release 
push-button SLOPE B. 


13.4. Check that display shoys 0.06 us +0.01 us and 
that lamps at inputs A and B are on. 


14. T.l. AVG A to B 


Test set-up 


INPUTA © 


Front panel PM 6650 Rear panel PM 6650 


14.1. Set the controls of the PM 6650: 


MULTIPLIER 103 

FUNCTION T.l. AVG A to B 
DISPLAY TIME mid position 
COUPL A&B depressed 
COM depressed 

50 QO depressed 
SLOPE A released 
SLOPE B depressed 
ATTA&B released 


14.2. Turn LEVEL potentiometers until display shows 
40.00 ns. Check that lamps at inputs A and B are on. 
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15. COUNT A START/STOP 


Test set-up 


Front panel PM 6650 


Rear panel PM 6650 


FUNCTION COUNT A 
START/STOP depressed 
MEMORY released 
COUPL A depressed 
ATTA released 
SEP depressed 


15.2. Check at the display that the counter is adding 
the input pulses. 
If necessary, adjust LEVEL A control. 


15.3. Release push-button START/STOP and check at 
the display that the counter stops adding. 


15.4. Depress RESET push-button and check that dis- 
play shows zero. 


15.5. Depress MEMORY and START/STOP push-but- 
tons. Check that GATE lamp is turned on and that dis- 
play shows zero. 


15.6. Release START/STOP push-button. 
The display is now showing the amount of pulses 
counted in the time interval between depressing and 
releasing the START/STOP push-button. 


15.7. Release MEMORY push-button. Check that dis- 
play shows zero. 


16. COUNT A GATED BY B 


Test set-up 


Prime BASE OUT 


Front panel PM 6650 Rear panel PM 6650 


16.1. Set the controls of the PM 6650: 


FUNCTION COUNT A 
MULTIPLIER 107 

50 O depressed 
COUPL A&B depressed 
SEP depressed 
ATT released 


16.2. Adjust LEVEL B potentionemter until lamp at in- 
put B flashes with intervals of approximately 1 sec. 


16.3. Depress MEMORY and GATED BY B push-but- 
ton. Check that display shows 5000000 + 10 digits. 


16.4. Release MEMORY push-button and check at the 
display that the counter is adding the input pulses. 
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17. BURST 


Test set-up 
RF OUT 
INPUTC § = 
PM 6650 CW generator 


17.1. Set the controls of the PM 6650: 


FUNCTION FREQ C 
MEMORY depressed 
BURST depressed 
DISPLAY TIME mid position 
TIME BASE 1 ms 


17.2. Set generator to amplitude 200mV,., and fre- 
quency 100 MHz. The generator should operate in the 
CW mode. 


17.3. Check that the GATE lamp is flashing and that 
the display shows the frequency of the input signal. 


17.4. Disconnect the input signal from the counter and 
check that the GATE lamp stops flashing. 
Check that the last readout remains on the display. 


17.5. Set the controls of the PM 6650: 


LEVEL A pulled 
ATTA released 
50 QO depressed 


17.6. Connect the generator to input A. 
Set FUNCTION switch to FREQ A and repeat steps 
17.3. and 17.4. 


18. 1 MQ, 50 2, SEP and COM switches 


18.1. Depress push-buttons COUPL A and B of the 18.2. Check resistance between inputs A and B and 
PM 6650. between inputs and ground according to table. 


Depress push-buttons Check resistance Check resistance Check resistance 
between A/B (Q) between A/Ground (Q.)| between B/Ground (Q) 
ater = 1M 
== 500 k 
=z 50 
sz 50 


19. Inputs A and B, freqrency range and sensitivity 


check 
Test set-up 
Sampling oscilloscope PM 6650 CW generator 
19.1. Set the generator to frequency 160 MHz and 19.6. Set the controls of the PM 6650: 
amplitude 200 mV,_p. 
The generator should operate in the CW mode. FUNCTION RATIO A/B 
MULTIPLIER 107 
19.2. Set the controls of the sampling oscilloscope to MEMORY depressed 
2 ns/em and 2 mV/cm. 50 depressed 
COM depressed 
19.3. Set the controls of the PM 6650: LEVELA&B pulled 
COUPL A&B released 
— capreewee ATTA&B released 
Ep depressed 19.7. Set the generator to frequency 10 MHz and am- 
LEVEL A pulled j 
LEVEL B lled plitude 140 mV,_». 
oo Th houl i 
TIME BASE sae e generator should operate in the CW mode 
FUNCTION FREQ A 19.8. Check that the display shows 1.0 and that the 
COUPL A DC lamps at input A and B are on. 
COUPL B DC 


19.4. Observe the oscilloscope display and adjust 
amplitude control of generator until signal becomes 
140 mV,,.». Check that counter displays approximately 
160 MHz. 

Depress push-button SLOPE A of the PM 6650 and 
check that display still shows approximately 160 MHz. 


19.5. Change test set-up: 


INPUT A 9 


PM 6650 CW Generator 
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19.9. Change test set-up: 


INPUT B 


PULSE OUTO 


Pulse 50 O 
generator T-piece 


PM 6650 


19.10. Set the controls of the PM 6650: 


FUNCTION T.1. AVG A to B 
LEVELA&B pulled 

COUPL A&B depressed 
500 depressed 

SEP depressed 
SLOPE A&B released 
MULTIPLIER 106 


19.11. Set the controls of the pulse generator: 


Mode SQUARE WAVE 
REP. TIME 1 us 
AMPLITUDE 1.5V 


19.12. Adjust the D.C. OFFSET of the pulse generator 
until lamps at inputs A and B turn on. 


19.13. Check that display shows 7 ns + 1 ns. 


19.14. Depress SLOPE A and B of the PM 6650 and 
check that display shows 7 ns + 1 ns. 


20. Input C, frequency range and sensitivity check 


Test set-up 


INPUTC © 


PM 6650 Sweep generator 


20.1. Set the controls of the PM 6650: 


FUNCTION FREQ C 
TIME BASE 10 ms 
DISPLAY TIME CCW 


20.2. Set the sweep generator to sweep width 512 
MHz and amplitude 28 mV)_p. 

The sweep generator should operate in slow sweep 
speed mode. 


20.3. Observe the display and lamp at input C and 
start the sweep generator. 

Check that the counter is counting steadily up to 512 
MHz and that the lamp is on permanently. 
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21. 10 MHz OUT 


Test set-up 


Rear panel PM 6650 Sampling oscilloscope 


21.1. Set the sampling oscilloscope to 100 mV/cm and 
20 ns/cm. 


21.2. Check that oscilloscope displays a signal with 
waveform and amplitude similar to figure X-1. 


Fig. X-1. 


“10 MHz OUT” signal 


22. TIME BASE OUT 
Test set-up 


I Time BASE OUT “L 


L SE ne ae OYA 


Rear panel PM 6650 Sampling oscilloscope 


22.1. Set the controls of the PM 6650: 


TIME BASE 100 ns 
FUNCTION PERIOD A 


22.3. Check that waveform and period time are similar 
to figure X-2. 


22.4. Set TIME BASE switch to different positions and 
check that oscilloscope shows the set period time. 


Fig. X-2. “TIME BASE OUT” signal 


23. TRIGG LEVEL OUT A and B 


NOTE: When measuring the trigger level with e.g. a 
high-ohmic DVM, the voltage is + 3 V (CW) to 
— 3 Vv (CCW). 


Test set-up 


Rear panel PM 6650 Sampling oscilloscope 


23.1. Set LEVEL A control to position 0. Check at the 
oscilloscope that the d.c. level is 0 V. 


23.2. Turn LEVEL A control fully CW. 
Check at the oscilloscope that the d.c. level is about 
+ 80 mV. 


23.3. Turn LEVEL A control fully CCW. 
Check at the oscilloscope that the d.c. level is about 
— 80 mV. 


23.4. Connect oscilloscope to TRIGG LEVEL OUT B at 


the rear panel of PM 6650 and repeat steps 23.1. to 
23.3., this time adjusting the LEVEL B control. 
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24. GATE OPEN 


Test set-up 


Tate OPEN 0 


Rear panel PM 6650 


Low frequency oscilloscope 


24.1. Set the controls of the PM 6650: 


TIME BASE 1 ms 
FUNCTION FREQ A 
BURST released 


DISPLAY TIME CCW 


24.2. Set the controls of the low frequency oscillo- 
scope: 


TRIGG + 
COUPL d.c. 


24.3. Check that oscilloscope displays waveform and 
amplitude similar to figure X-3 and that duration is 
1 ms. 


Fig. X-3. “GATE OPEN” signal 
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25. EXT STD 1 OR 10 MHz 
Test set-up 

Texto | 10MHze 

| STD. out || 

| | 


a 


Rear panel PM 6650 


25.1. Set switch SK 601, INT. STD/EXT. STD., located 
on the mother-board U6, to position 2, EXT. STD. 


25.2. Set the controls of the PM 6650: 


FUNCTION CHECK 
TIME BASE 1 ms 


25.3. Check that display shows 100.000 MHz. 


26. Temperature compensated crystal oscillator 
(TCXO) 


Test set-up 


INPUTC © 


PM 6650 Rear panel PM 6630 or PM 6645 


26.1. This check requires a frequency standard having 
an accuracy of 1078. 

The oven-enclosed oscillator of the PHILIPS counters 
PM 6630 A or PM 6645 meets this requirement. 

The check should preferably be made at an ambient 
temperature of + 25° C. 


26.2. Set the controls of the PM 6650: 


FUNCTION FREQ C 
TIME BASE 6 


26.3. Check that the display shows 10000.0000 kHz 
plus or minus the Af printed on the housing of the 
TCXO. 


26.4. Refer to chapter XI, section 11.3., for adjustment 
instructions. 


27. Oven-enclosed oscillator (type PM 9680 A or 
PM 9681) 


27.1. This check requires a frequency standard having 
an accuracy of 10-19 or better. 


Test set-up 
~ 10 MHZ 
1 ouT 
| 
| 
[SE eRe ees ae ac 


PM 6650 rear 


27.2. Observe the movement of the displayed wave- 
form: 


Oscillator 
frequency 


Waveform 
moves 


too low 
too high | 


27.3. Refer to chapter XI, section 12.3. for calibration 
instruction. 


f = 100 KHz, 1MHz, 5MHz or 10MHz 


EXT TRIGG 
e 


Sampling oscilloscope 


NOTE: The oscillator must have been operating con- 


tinuously for at least 72 h before any check is 
made. 


O OUTPUT 


Frequency standard 


28. Automatic gain control 


Test set-up 


INPUTC 9 


PM 6650 CW generator 


28.1. Place unit U3 on an extender board. 


28.2. Disconnect the input signals to the PM 6650 and 
connect the multimeter between ground and terminal 
6 of IC 301. 


28.3. Check that the amplitude is about 11 V. 


28.4. Set the generator to 100 MHz and amplitude 
about 10 mV,,». 
The generator should operate in the CW mode. 


28.5. Observe the reading of the multimeter and in- 
crease slowly the amplitude of the input signal. Check 
that the deflection of the multimeter decreases as the 
amplitude of the input signal increases. 


28.6. Connect sampling oscilloscope to the collector 
of TS 306. Increase signal amplitude of the generator. 
Observe an amplitude increase of oscilloscope signal 
to a max. amplitude of approximately 700 mV,,.,. 


28.7. Change test set-up: 


INPUTC © 


PM 6650 HF oscillator 

28.8. Set the oscillator to about 100 MHz. Connect 
sampling oscilloscope to BU 301 of the PM6650 and 
adjust amplitude control of oscillator until amplitude of 
oscilloscope signal is about 0.5 V,,_». 


28.9. Connect oscilloscope to point R 303/C 302. 
Check that amplitude is about 0.3 Vp. 


28.10. Connect oscilloscope to BU 301 and increase 
amplitude of oscillator signal until amplitude of oscil- 
loscope signal is about 5 V,,_p. 


28.11. Connect the oscilloscope to point R 303/C 302. 
Check that the amplitude is about 1.5 Vp _p. 
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Xl. INTERNAL CHECKS AND ADJUSTMENTS 


The tolerances mentioned in the following text apply to newly adjusted instruments only. The values may differ 


from those given in chapter Ill, Technical Data. 


NOTE: Always check the d.c. supply voltages before any adjustments are made! 


1. Checking and adjusting points 


Use fold-out page fig. XI-1 to identify location of trimmers. 


Check point 


3. D.C. VOLTAGES 
4. D.C. BALANCE CHANNELS A AND B 
. TRIGGER LEVEL CHANNELS A AND B 


. HYSTERESIS COMPENSATION CHANNELS A AND B 
. FREQUENCY COMPENSATION CHANNELS A AND B 


. MULTIPLIER 
. HIGH FREQUENCY DECADE 
11. TCXO 
12. OVEN-ENCLOSED OSCILLATOR 


5 
6 
7 
8. LEVEL INDICATOR CHANNEL C 
9 
10 


Adjust 


R 802, R 801, R 909 

R719, R747 

R 219, R252 

R 275, R 219, R 267, R 252 
C 702, C712 

R 349 

C 338, C 341, C 345, C 350 
R 523, R514, R 508 

C 604 

PM 9680 A, PM 9681 


2. Test equipment 


Instrument or device 


Digital multimeter 
T-piece BNC 50 O 
CW generator 


Required data 
10—250 Vdc. + 0.1 % 


Frequency 520 MHz 


Recommended mode! 


Philips PM 2421 
Philips PM 9067 
Wavetek Model 2001 


Amplitude 150 mV,,., 


Low frequency oscilloscope 
Sine wave generator 


Bandwidth 10 MHz 2 channels 
Frequency 3 kriz 


Philips PM 3250 
Philips PM 5126 


Amplitude 800 mV,,., 


Pulse generator 


Rep. time 1 s—20 1s 
Duty factor 05 


Philips PM 5712 


Amplitude 0.5—5 V,,.,, 


Coaxial coupling capacitor 
High frequency oscillator 


Frequency 160 MHz 


General Radio type GR 874-K 
General Radio Model GR 1363 


Output amplitude 5 V,,, into 50 Q 


Attenuator 
Probe to BNC conversion bush 


Extender board set 


Passive 10MQ, 10 x 


Philips PM 9350 
Included in Philips probe 
set PM 9350 


3. D.C. voltages 


3.1. Allow 10 minutes warming up of the PM 6650 be- 
fore adjusting. 


3.2. —5.2V. 


3.3. Connect the digital multimeter to the top of R 831 
and adjust R 802 until multimeter shows — 5.25 V. 
Typical ripple is 50 mV,,.. 


3.4.45 V. 


3.5. Connect the digital multimeter to the top of R 816 
and adjust R 801 until multimeter shows + 5.05 V. 
Typical ripple is 50 mV,,.,. 


3.6 + 12V. 


3.7. Connect the digital multimeter to the cathode of 
GR 904. 
Adjust R 909 until multimeter shows 4+ 12 V. 


3.8. Connect multimeter to the anode of GR 906. 
Check that the voltage is —12V + 0.1 V. 
Typical ripple is 5 mV)». 


3.9. + 210V. 


3.10. Connect the digital multimeter to BU 621 located 
at the bottom-card close to the mains transformer. 


2 
Check that the voltage is + 210 V - rf V. 
CAUTION! Hazardous voltage! 
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4. D.C. balance channels A and B 
4.1. Channel A 
4.2. Set the controls of the PM 6650: 


LEVEL A pulled 
500 depressed 
FUNCTION FREQ A 


4.3. Disconnect all input signals to the PM 6650 and 
allow 10 minutes warming up. Connect the multimeter 
to the collectors of TS 205 and TS 206. 


NOTE: To avoid self-oscillation it is recommended to 
connect a 1 k() resistor to each of the test- 
pins. 


4.4. Adjust R719 until the multimeter shows OV 
+ 5mV. 


4.5. Channel B 


4.6. Pull LEVEL B control and connect the multimeter 
to the collectors of TS 216 and TS 218. 


4.7. Adjust R 747 until multimeter shows 0 V + 5 mV. 


5. Trigger level channels A and B 
5.1. Channel A 


INPUT A 


Passive probe 


LF oscilloscope 


5.2. Set the controls of the PM 6650: 


LEVEL A pulled 
FUNCTION FREQ A 
50 0 depressed 
TIME BASE 10 ms 


5.3. Set the frequency of the generator to 10 MHz and 
the amplitude to 150 mV),.p. 
The generator should be operating in the CW mode. 


5.4. Adjust R218 until display shows 10 MHz. De- 
crease the amplitude of the signal from the generator 
until display shows wrong read-out. 


5.5. Adjust R 218 further and decrease the input am- 
plitude until display shows 10 MHz with the lowest 
possible input signal. 


5.6. Channel B 
Set the controls of the PM 6650: 


LEVEL B pulled 
FUNCTION Ratio A/B 
COM depressed 
50 O depressed 
TIME BASE 10 ms 
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BNC conv. bush 


CW generator 


5.7. Set the amplitude of the generator to 150 mV,» 
and adjust R 252 until display shows 1.0. 


5.8. Decrease the amplitude of the input signal until 
display shows wrong read-out. 


5.9. Adjust R 252 further and decrease the input am- 
plitude until display shows 1.0 with the lowest possi- 
ble input signal. 


6. Hysteresis compensation channels A and B 
6.1. Channel A 


Test set-up 


SINE 
OUTPUT O 


Sine wave generator PM 6650, front 


6.2. Set the controls of the PM 6650: 


LEVEL A pulled 
LEVEL B pulled 
FUNCTION T.l. A to B 
1MQ depressed 
COM depressed 
SLOPE A a 

SLOPE B — 


DISPLAY TIME CCW 
6.3. Set the controls of the sine wave generator 


AMPLITUDE 800 mV)» 
FREQUENCY 3 kHz 


6.4. Set the controls of the low-frequency oscillo- 
scope: 


YB 100 mV/div 
YA 1 V/div 
Slope positive 
Trigg A 

Trigger mode d:c. 


6.6. Adjust the displayed sine-wave symmetrically 
around zero by means of the Y-position control of the 
oscilloscope. 


6.7. Adjust the X-position control until the positive 
edge of the gate pulse is visible. 


6.8. Adjust R275 until the sine-wave starts at 0 V. 
Refer to figure XI-2. 


—< Edge of 
gate pulse 


Fig. XI-2. Adjustment of hysteresis compensation 
channel A 


PM 6650, rear LF oscilloscope 
6.9. Set SLOPE A to—and SLOPE B to +. Check that 
the sine wave still starts at 0 V. If not, adjust trigger 
level potentiometer R 218 slightly. 


NOTE: If R218 is adjusted it is necessary to check 
inputs A and B as detailed in chapter X, Per- 
formance Check, section 19. 


6.10. Alternate between steps 6.8. and 6.9. 
6.11. Channel B 


6.12. Set SLOPE A of the PM 6650 to + and SLOPE 
B to —. 
Set the low-frequency oscilloscope to negative slope. 


6.13. Adjust the displayed sine-wave symmetrically 
around zero by means of the Y-position control of the 
oscilloscope. 


6.14. Adjust the X-position control until the negative 
edge of the gate pulse is visible. 


6.15. Adjust R 267 until the sine-wave starts at OV. 
Refer to figure XI-3. 


woes Edge of - 
gate pulse 


Fig. XI-3. Adjustment of hysteresis compensation 
channel B 


6.16. Set SLOPE A to — and SLOPE B to + and 
check that the sine-wave still starts at zero. If not, 
adjust trigg. level potentiometer R252 slightly and 
repeat step 6.15. 


NOTE: If R 252 is adjusted it is necessary to check 
inputs A and B as detailed in chapter X, Per- 
formance Check, section 19. 


6.17. Alternate between steps 6.15. and 6.16. ° 
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7. Frequency compensation channel A and B 
7.1. Channel A 


7.2. To perform this adjustment an extension set must 
be used for cards U7 and U2. 


7.3. Set the controls of the PM 6650: 


FUNCTION FREQ A 
SEP depressed 
50 QO depressed 
ATTA released 
COUPL depressed 


7.4. Set the controls of the pulse generator 


Mode SQUARE WAVE 
REP. TIME 20 us 
AMPLITUDE 0.5V 


7.5. Connect the low-frequency oscilloscope via a 
10 x attenuator to the base of TS 705. 
Adjust LEVEL A control to max.pulse amplitude. 


7.6. Depress push-button ATT A of the PM 6650 and 
set the amplitude of the pulse generator to 5 V».». 
Adjust C 702 to best square-wave symmetry. 


7.7. Channel B 


7.8. Set the amplitude of the pulse generator to 0.5 
Vp-p and release push-button ATT B of the PM 6650. 
Connect the low-frequency oscilloscope via a 10 x 
attenuator to the base of TS 711. 

Adjust LEVEL B to max. amplitude. 


7.9. Depress push-button ATT B of the PM 6650 and 
set the amplitude of the pulse generator to 5 V,_p. 
Adjust C 712 to best square-wave symmetry. 


8. Level indicator channel C 


Test set-up 


© INPUT C 


PM 6650 CW generator 


8.1. Set the generator to frequency 520 MHz and 
amplitude 25 mV,,.. 3 
The generator should operate in the CW mode. 


8.2. Set the controls of the PM 6650: 


TIME BASE 10 ms 
FUNCTION FREQ C 


8.3. Adjust R 349 slowly until lamp at input C turns on 
and display shows 520 MHz. 

Stop adjusting just when the lamp turns on and display 
shows correct read-out. 
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8.4. Repeat step 8.3. several times to make sure that 
R 349 is set to the exact position. 


8.5. Decrease the generator amplitude slowly and 
check that display shows correct read-out as long as 
the lamp is on. 

Check that the display shows zero when the lamp 
goes out. 


9. Multiplier 
9.1. Place unit U3 on an extender board. 


9.2. Set the FUNCTION control of the PM 6650 to 
position CHECK, and connect the sampling oscillo- 
scope via the coupling capacitor to the base of TS 314. 


9.3. Adjust the signal to period time 20 ns and max. 
amplitude by means of C 338 and C 341. 
Make sure that the period time really is 20 ns. 


9.4. Connect the sampling oscilloscope to terminal 13 
of IC 306. Adjust C 345 and C 350 to max. amplitude. 
Check that the period time is 10 ns and that display 
shows 100 MHz. 


9.5. Connect the sampling oscilloscope to terminal 3 
of IC 306 and check that the amplitude is between 0.8 
—1 V)-p- 


10. High frequency decade 


Test set-up 
RF OUT 
INPUTA Q ° 
PM 6650 CW generator 


10.1. Set the FUNCTION control of PM 6650 to posi- 
tion CHECK. 

Adjust R523, R514 and R508 until display shows 
100 MHz. 


10.2. Set the controls of the PM 6650: 


FUNCTION RATIO A/B 
LEVEL A pulled 
LEVEL B pulled 

50 O depressed 
COM depressed 
MULTIPLIER 105 


10.3. Set the frequency of the generator to 1 MHz and 
the amplitude to 200 mV)». 
The generator should operate in the CW mode. 


10.4. Turn R 523 until display shows 1.0. 

Next, turn R 523 clock-wise until display shows wrong 
read-out. Note the setting. Turn R 523 counter-clock- 
wise until display shows wrong readout. 

Note the setting. 


10.5. Set R523 between the clockwise and counter- 
clockwise settings. 


10.6. Set the frequency of the generator to 520 MHz, 
set the FUNCTION control of the PM 6650 to position 
FREQ C and connect the generator to Input C of the 
PM 6650. 


10.7. Adjust the AMPLITUDE control of the generator 
until the lamp at Input C turns on. 

Turn R 514 and if necessary, R 508 until display shows 
520 MHz. 


10.8. Turn R514 clockwise until display shows 520 
MHz. Next, turn R514 clockwise until display shows 
wrong readout. Note the setting. Turn R514 counter- 
clockwise until display shows wrong readout. Note 
the setting. 


10.9. Set R514 between the clockwise and counter- 
clockwise settings. 


10.10. Repeat steps 10.8. and 10.9., but adjust R 508 in 
place of R 514. 


10.11. Repeat steps 10.8. and 10.9. twice, first adjust- 
ing R 514 and then R_ 508. 


10.12. Check performance of input C as detailed in 
chapter X, Performance Check, section 20. 


10.13. Repeat step 10.12. with the amplitude control of 
the generator set to 2 V,_p. 


10.14. Change test set-up: 


Passive probe 


Sampling scope 


10.15. Set the FUNCTION control of PM 6650 to posi- 
tion FREQ A and depress push-button SEP. 


10.16. Connect the H.F. oscillator and the sampling 
oscillator to Input A of the PM 6650 using the T-piece 
and 500 © probe and adapter. 


10.17. Set the frequency of the H.-F. oscillator to 160 
MHz and the amplitude to 1 V,_p. 


10.18. Check that the display shows correct readout 
and increase the amplitude of the HF oscillator until 
display shows wrong readout. Check that the ampli- 
tude exceeds 5 V,,.,. If the amplitude is 5 V,,.,, or lower 
adjust R 508 slightly. 


10.19. Decrease the amplitude until the display shows 
correct readout. Change SLOPE of the PM 6650. 
Check that display shows correct readout. 


10.20. Change SLOPE again and repeat steps 10.17. 
and 10.18. 


10.21. Change test set-up: 


PM 6650 


Pulse generator 


10.22. Set the controls of the PM 6650: 


FUNCTION COUNT A 
MEMORY released 

AC/DC depressed 
LEVEL A depressed 


10.23. Set the controls of the pulse generator: 


Mode SQUARE WAVE 
REP. TIME 1s 


10.24. Adjust LEVEL A control until the lamp at Input 
A starts flashing. 


10.25. Depress push-button START of the PM 6650 
and check that the counter is adding the pulses. 


PM 6650 


HF oscillator 


BNC conv bush 
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11. TCXO 


11.1. Use the oven-enclosed oscillator (accuracy 1078 
or better) of the Philips counters PM 6630, or PM 6645 
as the frequency standard. Calibrate in an ambient 
temperature of +25° C. 


11.2. Set the controls of the PM 6650: 


FUNCTION FREQ C 
TIME BASE 10s 


11.3. Calibrate with trimming capacitor C604 to 
10000.0000 kHz plus or minus the Af printed on the 
oscillator housing. 


12. Oven-enclosed oscillator (type PM 9680 A or 
PM 9681) 


12.1. This calibration requires a frequency standard 
having an accuracy of 10~'° or better. 


Test set-up 
| 10MHZ O a 
| OUT 
i} 
ee ee ees es es 


PM 6650, rear Sampling scope 
12.2. Observe the movement of the displayed wave- 
form. 


12.3. Use a stop watch to measure moving speed of 
waveform (refer to table below). 

The oscillator trimmer is accessible through the hole 
FREQ AD! on the rear of PM 6650. 


Waveform 
moves 


Oscillator 
frequency 


= too low 


— too high 
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EXT TRIGG 


Moving speed 
of waveform 


1 cm/s 
1 cm/10 s 


TIME/cm of oscilloscope 
1 us/em 0.1 ws/em 10 ns/cm 
1x 1076 1x 1077 1 1078 
11077 1x 1078 1107-9 
1 cm/100 s | 1 1078 1x 1079 110710 


Test set-up 


PM 6650 


Rear panel, PM 6630 or PM 6645 


NOTE: 
The oscillator must have been operating con- 


tinuously for at least 72 h before any adjust- 
ment is made. 


f=100 kHz, 1 MHz, 5 MHz, or 10 MHz 


O OUTPUT 


Frequency standard 


NOTE: 

Use an insulated screwdriver! 

Adjust very gently! 

Recalibrate after 24 h of continuous operation. 


Pes a eee x 
Wt C341 _C338 oy Poe — a rmnte 


TR tert 


J Praia | Ga tay R275 


Fig. XI-1. Location of trimmers 
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Xil. REPLACING PARTS 


1. Textplate 
1.1. Remove all knobs. 


1.2. Turn the instrument upside down and remove the 
both screws located under the locking devices. 


1.3. Remove the textplate by pulling it outwards. 


2. Knobs 

2.1. Remove cap. 

2.2. Remove nut using a socket wrench. 
2.3. Pull the knob off the spindle. 


2.4. When replacing the knob make sure that the 
indication on the cap and knob are in the same posi- 
tion as before removal. 


3. Oven oscillator PM 9680 A and PM 9681 


Repairs on these oscillators may not be carried out by 
the local service organisations. In case of break-down 
the complete sealed oscillator should be sent to the 
factory for repair. 

Factory address: 

Philips Industrielektronik AB 

S.C. Service Dept. 

Fack 

S-171 20 SOLNA 1 Sweden 


4. Crystal oscillator TCXO 


4.1. The plug-in type oscillator is secured to the 
mother board by self adhesive tape. 


4.2. Remove cards U2, U3, U4 and U5. 


4.3. Remove oscillator from card by bending with 
screw-driver. 


5. 1MQ, 50 2, SEP and COM switches 
5.1. Remove cards U2, U3, U4 and U5. 


5.2. Remove the two screws securing the switch 
bracket to the front panel. 


5.3. Loosen faulty switch from switch bracket by bend- 
ing the four tags securing the switch to the bracket. 
Refer to fig. XII-1. 


5.4 Unsolder and replace faulty switch with new one. 


CAUTION: 


The MOS circuits IC 413, IC 603 and IC 701 can be 
damaged by static electricity. Take the following pre- 
cautions before any repair or replacement is made: 

1. Do not wear nylon clothes. 

2. Turn off the supply voltage before removing or 
inserting an IC. 


6. RESET, MEMORY, BURST, START/STOP, GATED 
BY B, POWER switches and DISPLAY TIME potentio- 
meter 


6.1. Remove DISPLAY TIME knob. 


6.2. Remove nut securing the DISPLAY TIME potentio- 
meter to the front panel using a socket wrench. 


6.3. Loosen flexible-card contact from mother board. 


6.4. Remove the two screws securing switch bracket 
to front panel. 


6.5. Lift switch bracket, potentiometer and flexible 
card from apparatus. 


6.6. Unsolder and replace faulty item with new one. 


7. LEVEL potentiometers 
7.1. Remove knob. 


7.2. Loose nut securing potentiometer to front panel 
using a socket wrench. 


7.3. Unsolder and replace faulty potentiometer with 
new one. 


7.4. Unsolder and replace faulty potentiometer with 
new one. 


8. ATT. COUPL and SLOPE switches 
8.1. Remove cards U2, U3, U4 and U5. 


8.2. Remove the right-hand guide-rails for cards U 2, 
U3, U4 and U5. 
and US. 


8.3. Remove the two screws securing switch bracket 
to front panel. 


8.4. Loosen faulty switch from switch bracket by bend- 
ing the four tags securing the switch to the bracket. 
Refer to fig. XIl-1. 


8.5. Unsolder and replace faulty switch with new one. 


9. Board U7 


9.1. Remove two screws securing the board to the 
mother board. 


9.2. Remove the right-hand guide-rail for card U2. 
9.3. Lift card from apparatus. 


Fig. XIl-1. Removing push-button switches 12 1 


XIll. TROUBLESHOOTING 


1. Voltages and waveforms 


The d.c. voltages indicated in the circuit diagrams are 
typical and may vary slightly between instruments. 

Unless otherwise stated the voltages are positive and 
related to earth. The test instrument can be analogue 
or digital with an input impedance of at least 40 kQ/V. 


IMPORTANT NOTE: 


Voltages in the input circuit C (Unit U3) are measured 
with 10 MHz OUT (rear) applied to input C. 

Voltages in unit U7 are measured with a 1 kQ, resistor 
in series with the test probe to prevent self-oscilla- 
tions. 


The waveforms recorded are placed next to the circuit 
board drawings. The testpoint (TP) reference is also 
indicated in the circuit diagram. If not otherwise stated, 
the oscillograms are recorded with a 50 MHz oscillo- 
scope PM 3250 including passive 1:10 probe PM 9350. 


2. Flow charts 


The block diagrams belonging to chapter IX, Technical 
Description, provide a clear view of the signal path at 
each measuring mode. 
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XIV. PARTS LIST, UNIT ASSEMBLIES, CIRCUIT DIAGRAMS 


1. General 


The mechanical and electrical parts are listed per 
assembly, i.e. Front Panel Assy., Rear Panel Assy., 
Unit U1, Unit U2 etc. 
The typical power ratings for Philips standard resis- 
tors are as follows: 


Style Power (W) Type 

CR 16 0.2 Carbon 
CR 25 0.33 Carbon 
CR 37 0.5 Carbon 
MR 25 0.4 Metal film 
MR 30 0.5 Metal film 
MR 52 0.75 Metal film 
PR 37 1.6 Metal film 
PR 52 2:5 Metal film 


2. Circuit diagrams 


Measurement conditions for voltages indicated in the 
circuit diagrams are provided in chapter XIII, Trouble- 


shooting. 


3. Alphabetical survey of controls, connectors and 


indicators 


3.1. Controls 


ATT. A 

ATT. B 

BURST 
COM/SEP 
COUPL A 
COUPL B 
DISPLAY TIME 
50 Q/1 MQ 
FUNCTION 
GATED BY B 
LEVEL A 
LEVEL B 
Mains voltage selector (rear) 
MEMORY 

1 MQ, 50 Q 
POWER 
RESET 
SEP/COM 
SLOPE A 
SLOPE B 
START/STOP 
TIME BASE/MULTIPLIER 


SK 12 
SK 15 
SK4 

SK 19 
SK 13 
SK 16 
R1,SK1 
SK 18 
SK 602 
SK6 

R 2, SK 10 
R3, SK 10 
SK 22 
SK3 

SK 18 
SK7 
SK 2 
SK 19 
SK 14 
SK 17 
SK 5 
SK 603 


3.2. Connectors 


EXT. STD input (rear) 

GATE OPEN output (rear) 
Input A 

Input B 

Input C 

LEVEL A OUT (front) 

LEVEL B OUT (front) 

Mains input (rear) 
SUB-UNIT (rear) 

10 MHz OUT (rear) 

TIME BASE OUT (rear) 
TRIGG. LEVEL OUT A (rear) 
TRIGG. LEVEL OUT B (rear) 


3.3. Indicators 


GATE 
Input A 
Input B 
Input C 
OSC 
REMOTE 


BU 27 
BU 28 
BU 704 
BU 705 
BU 1 
BU 4 
BUS5 
BU 21 
BU 22 
BU 24 
BU 23 
BU 25 
BU 26 


GR 103 
GR2 
GR 3 
GR 1 
GR 102 
GR 104 
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1,FRONT PANEL ASSY, 
LeleMECHANICAL PARTS 


Ordering code Description Item Qty. 

5322 456 14036 TEXT PLATE 4 

5322 450 6405) wINDow 1 

$322 414 34076 SwITCH KNOB 2 

5322 414 34083 CONTROL KNOB 3 

5322 414 740]4 COVER FOR KNOBS 5 

$322 414 140)1 PUSHeBUTTIIN 16 

5322 247 10004 SNC SOCKET 1 

$322 268 24045 MINIATURE JACK 2 

$322 273 74006 ROTARY SwITCH $K602 2 

$K603 

5322 276 141]7 PUSH@BUTTON SWITCH 16 

5322 267 64027 FEMALE CONNECTOR ull/ué 1 

5322 466 14126 FLEXIBLE CARD ule 1 

5322 267 64027 FEMALE CONNECTOR Ul2/u6 1 

Le2eELECTRICAL PARTS 

RESISTURS+ VARIABLE 

Ordering code Description Item Qty. 

$322 101 54004 POTMETER/SWITCH 1O00KR1]/S$K1] 1 

LOG, 20% 

§322 101 44016 POTMETER/SWITCH 10K R2/SK2 1 
LIN, 20% 

5322 101 44016 POTMETER/SwITCH 10K 1 
LIN, 20% 

LIGHTSEMITTING DIODE 

Ordering code Type Item Qty. 

5322 130 34335 TIL209 GRilel2e 3 

13 

2,REAR PANEL ASSY, 

ZeleMECHANICAL PARTS 

Ordering code Description Qty. 

5322 2306 400]7 FUSE HOLDER 1 

§322 277 20014 MAINS@VOLTAGEe 1 
CONVERSION SwITCH 

5322 267 10004 BNC SOCKET 4 

5322 265 30066 MAINS INPUT 1 

5322 267 70014 SuBeyN] 7 CONNECTOR 1 

2e2,ELECTRICAL PARTS 

Ordering code Description Qty. 

5322 146 14073 MAINS TRANSFORMER 1 

4822 253 30017 FUSE 10.5AeDEL.(220V) 1 

4822 253 30021 FUSE 1A DEL 115V 1 

CAPACITORS 

Ordering code Farad °/e Volts item Qty. 

4822 121 20067 5N 250 c2l 1 

4822 121 20067 SN 250 C22 1 

4822 121 40088 10N 10 250 C23. 1 

“4822 121 40088 ON 10 250 C24 1 

DIODES 

Ordering code Type Item Qty. 

5322 130 34042 V4RO VH248 Gr2) 1 
RECTIFIER BRIDGE 

3,UNIT Ul 

3,1 MECHANICAL PARTS 

Ordering code Description — Item Qty. 

5322 268 14029 FLAT CONN, PIN 17 

5322 255 40089 TRANSISTOR HOLDER TOls8 15 

5322 255 44025 IC HOLDER» ]6ePINS 2 
DISPLAY HOLDER BuO) 1 

3,2,ELECTRICAL PARTS 

DISPLAY AND LAMPs 

Ordering code Description Item Qty. 
DISPLAY B101 1 

4822 134 40167 LAMP (INDICATOR UNIT) 8 
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RESISTORS + FIXED 

Ordering code a “Vo Watt Item Qty. 
5322 116 54928 523K 1 MR30 =RIO1 1 

5322 116 546928 523K 1 MR30 R102 1 

5322 116 $4928 523K 1 MR30 R103 1 

5322 116 54928 523K 1 MR30 R104 1 

$322 1]6 54928 523K 1 MR30 R10$ 1 

5322 116 534928 $23K 1 MR30 R106 1 

$322 116 54928 523k 1 MR30 RIOT 1 

5322 116 54928 523K 1 MR30 R108 1 

5322 116 54928 523K 1 MR30 R109 1 

4822 110 63167 180k 5 CR25 R110 1 

5322 116 54707 130K 1 MR25 R1}1 1 

5322 116 54707 130K 1 MR25 R112 1 

5322 116 54707 130K 1 MR25 R113 1 

5322 116 547TO7 130K 1 MR25 R116 1 

5322 116 54707 130K 1 MR25 R115 1 

5322 116 54707 130k 1 MR25 R116 1 

5322 116 54707 130K 1 MR25 RIT 1 

5322 116 54707 130K 1 MR25 R118 1 

5322 116 54707 130k 1 MR25 R1V9 I 

4822 110 63129 6.8K 5 CR25 R120 1 

4822 110 63143 22K $ CR25 R121 1 

4822 110 63134 10K 5 R25 R122 1 

4822 110 63134 10K 5 R25 R123 1 

4822 110 63134 10K 5 CR25 R124 1 

4822 110 63134 10K 5 R28 R125 1 

4822 110 63127 56K 5 R25 R126 1 

4822 110 63134 10K 5 CR25 R127 1 

4822 110 63127 5.6K 5 cR25 R128 1 

4822 110 63156 68K 5 Cr25 R129 1 

4822 110 63134 10K 5 CR25 R130 1 

4822 110 63134 10K 5 cR25 R13) 1 

4822 110 63134 10K 5 Cr28 R132 1 

5322 116 50672 51.1K 1 MR25 R133 | 

$322 116 54743 301k 1 MR25 R134 1 

4822 110 63116 2.2K 5 CR25 R135 1 

4822 110 63094 330 5 CR25 R136 1 

4822 110 63107 1K 5 cR25 R137 1 

4822 110 63094 330 5 CR25 R138 1 

4822 110 63178 470K 5 CR25 R140 1 

4822 110 63178 470K 5 R25 R16) 1 

4822 110 63178 470K 5 R25 R142 1 
4822 110 63178 470K © CR25 R143 1 
4822 110 63178 470K 5 CR25 R146 1 
4822 110 63178 4 TOK 5 Cr28 R145 1 
4822 110 63178 470K 5 CR25 R146 1 
4822 110 63178 470K 5 R25 R1OT 1 
4822 110 63178 470K 5 R25 R148 1 
4822 110 63)78 470K 5 CR25 R149 l 
CAPACITORS,FIXED 

Ordering code Farad eo Volts Item Qty. 
4822 \2) Yiibs O.lm 10 250 = C01 1 
5322 121 40323 Ool™ 10 100) C102 1 
4822 122 30128 4,7N 10 100 C103 1 
4822 122 31175 1N 10 100 C1046 1 
4822 122 31116 202N 10 500 6C10$ 1 
DIODES 

Ordering code Type Item Qty. 
5322 130 34335 TIL209 L.eE.D GRIO02 1 
5322 130 34335 TIL209 L,E,0 GR103 1 
5322 130 34335 TIL209 L,E,0 GR104 \ 
5322 130 306}3 BAw62 GRio0s ] 
5322 130 30613 BAW62 GR106 1 
TRANSISTORS 

Ordering code Type Item Qty. 
5322 130 442467 BSS68 7$101 1 

5322 130 44247 B$S68 T8102 1 

5322 130 44247 BSS68 78103 1 

5322 130 44247 BS$568 7T$104 1 

$322 130 44247 BS$68 78105 1 

$322 130 44247 BSS68 78106 1 

5322 130 44247 BSS68 TS107 1 
5322 130 44247 BSS68 78108 1 


Ordering code Type Item Qty. 
5322 130 44247 BS$68 T$109 1 
5322 130 40343 BC 1088 TS110 1 
5322 130 40343 BC 1088 T$111 1 
5322 130 40321 BS$38 T$112 1 
5322 130 40348 8C1786 7$113 1 
5322 130 40343 C1088 TS116 1 
4822 130 40855 BC337 T8115 1 
INTEGRATED CIRCUITS 
Ordering code Type Item Qty. 
5322 209 84159 SNT4141Ne@SEL 1c101 1 
5322 209 84639 $N74136N 1C102 1 
$322 209 8464) DM88B0N 1€103 1 
5322 209 84534 $N74]2N 1€104 1 
$322 209 80236 SNT4]465N 1¢105 1 
4 UNIT U2 
GeleMECHANICAL PARTS 
Ordering code Description Item Qty. 
§322 264 44032 MALE 5eP CONNECTOR 8U20] l 
5322 267 14003 MIN,COAX CONNECTOR BU202 1 
5322 267 14003 MIN,COAX CONNECTOR BU202 1 
$322 255 40089 TRANSISTOR HOLDER To18 5 
5322 255 40089 TRANSISTOR HOLDER TOT2 2 
5322 255 44025 TE 4oLOER FORIC208+¢ 3 
1€209e1C210 
Se2,ELECTRICAL PARTS 
RESISTORS#FIXED 
Ordering code cM */e Watt Item Qty. 
4822 111 30069 39 5 R16 R20] 1 
4822 111 30272 680 5 R16 R202 1 
4822 111 30265 202k 5 CR16 R203 1 
4822 111 30324 100 5 R16 R204 1 
4822 111 30303 8, 2K 5 R16 R205 1 
4822 111 30313 506K 5 CR16 R206 1 
4822 111 30069 39 5 CRI6 R207 l 
4822 111 30272 680 5 CRI6 R208 1 
4822 111 30265 292k CR16 R209 1 
4822 111 30324 100 5 CR16 R210 1 
4822 111 30272 680 5 CRI6 R21) 1 
4822 111 30352 82 5 CRI6 R212 1 
4822 111 30352 82 5 CRI6 R2)3 1 
4822 111 30268 }e2k 5 CRI6 R214 1 
4822 111 30326 180 5 CR16 R2)5 1 
5322 116 50527 33,2 1 MR23 R216 1 
4822 111 30326 180 5 CR16 R217 1 
§322 116 545)3 332 1 MR25 R2)8 l 
5322 111 30383 68 5 cR16 R220 1 
$322 111 30383 68 5 CRI6 R221 1 
4822 111 3033) 470 5 CRI6O R222 1 
5322 116 54522 432 5 MR25 R223 1 
820 5 CRI6 R224 l 
4822 111 30352 82 5 CRIS R228 1 
4822 111 30327 220 5 CRI16 R226 ] 
4822 11) 30323 270 5 CRI6 R227 1 
4822 111 30324 100 5 CR16 R228 1 
4822 11) 30271 820 5 CRI6 R229 1 
4822 111 30069 39 5 CR16 R230 1 
4822 111 30272 680 5 CRI6& R231 1 
4822 111 303)]3 596K 5 CRl6 R232 ] 
4822 111 30272 680 5 CR16 R233 l 
4822 111 30069 39 5 CRI6 R236 1 
4822 111 30265 202K 5 CR16 R235 1 
4822 111 30303 8.2K 5 CRI& R236 1 
4822 111 30265 202k 5 CRI6 R237 1 
4822 111 30324 100 5 CRI6 R238 1 
4822 111 30352 82 5 CR16 R239 1 
4822 111 30324 100 5 CR16 R260 1 
4822 111 30352 82 5 CR16 R26) 1 
4822 111 30352 82 5 CRI6 R242 1 
4822 111 30268 le2k OS CR16 R243 1 
4822 111 30326 180 5 CRI16 R244 1 
5322 111 30383 68 5 CR16 R265 1 
5322 111 30383 68 5 CRI6 R206 1 
4822 111 3033) 470 5 CR16 R267 1 
5322 116 54522 432 5 MR25 R268 1 


° 
> 


Ordering code 


$322 116 50527 
4822 111 30326 
$322 116 54513 
4822 111 30271 
6622 111 30328 
5322 111 30396 
4822 111 30323 
4822 111 303246 
4822 111 30271 
5322 116 54595 
§322 116 5346)9 
4822 110 63132 
4822 111 30273 
4822 111 30273 
4822 111 303)2 
4822 111 30273 
4822 111 30265 
4822 111 30265 
4822 111 30314 
4822 111 30265 
4822 111 30273 
4822 111 30245 
4822 111 30273 
4822 111 30265 
4822 111 30273 
4822 111 30312 
4822 111 30273 
4822 111 30273 
4822 111 30273 
4822 111 30273 
4822 111 30348 
4822 111 30325 
4822 111 30325 
4822 111 30348 
4822 111 30325 
4822 111 30325 
4822 111 30273 
4822 111 30273 
4822 11) 3027) 
4822 111 30314 
4822 111 30271 
4822 111 30323 
4822 110 63141 
4822 111 30268 
4822 111 30266 
4822 111 30266 
4822 11] 30266 
4822 110 6314) 
4822 111 30323 
4822 111 30325 
4822 1)1 30269 
4822 111 30309 
4822 111 30323 
4822 111 30268 
4822 111 30266 
4822 111 30272 
4822 111 3033) 
4822 111 30245 
4822 111 30327 
4822 111 30245 
4822 111 30331 
4822 111 30328 
4822 111 30325 
4822 11] 30352 
4822 111 30067 
4822 111 30067 
4822 111 30268 
4822 111 30269 
4822 111 30269 
4822 111 30269 
4822 111 30329 
RESISTORS+ VARIABLE 
Ordering code 

$322 100 101]7 
5322 100 10117 
5322 101 14067 
$322 101 14067? 


By 


202K 
202K 
GeTK 
&eTK 


COCECEC EMC ECO OV ECG ECG EUV OEY Sen Ren me em ge gem gy ee ke ov oe Be oe ee Be Bvt OBO el ae 


fo 


20 
20 
20 
20 


Item 


R249 
R250 
R25) 
R253 
R254 
R255 
R256 
R257 
R258 
R259 
R260 
R261 
R262 
R263 
R264 
R265 
R266 
R268 
R269 
R270 
R27] 
R272 
R273 
R274 
R276 
R277 
R278 
R279 
R280 
R281 
R282 
R283 
R284 
R285 
R286 
R287 
R288 
R289 
R290 
R29] 
R292 
R293 
R294 
R295 
R296 
R297 
R298 
R299 
R120] 
R1202 
R1203 
R1204 
R1205 
R1206 
R1207 
R1208 
R1209 
R1210 
R1211 
R1212 
R1213 
R1214 
R1215 
R1216 
R1217 
R1218 
R1219 
R1220 
R122) 
R1222 
R1223 


Item 


R219 
R252 
R267 
r27s 
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aty. 


a cet el i he ae al ee ee ee ee ee eee 


Qty. 


eee 


CAPACITORS 5322 130 40765 BEWGZ 18210 


1 
) T$211 1 
Grieg codecs. _=_,Swal_ Yo; Suits <ttwm .. Oty, S882 130.40088 restos 8212, 
MPSLO 
sece 122 30063 = 10N. #20080 63 ¢z01 Sa ede ae $216 
ashe ifs siose oP ~ 100 €303 i $322 130 407465 BFwo2 ite : 
4822 122 310 5322 130 40745 BFw92 
2 3105¢ lop 2 100 = ¢204 1 Pwo T$218 1 
Occ 225 Peers cj stes = PERSE SS oe |} 5322 130 cofes BE WOZ Ts22000 4 
4822 122 30043 = J0N #20880 63 = ¢ 208 } 5322 130 60748 —BFW92 7822) 1 
4822 122 30043 =10N = #20080 63S: C209 a oe Saas — sean 19222 1 
#822 122 30063 10N 20480 63 Cai 1 S322 ino aetas BEW9? 1$223 l 
rite oe a joo eaee 1 8322 130 60368 BC1TB 1s226 
ween Oke 2i0Pe cixtee OF is teas } $322 130 60343 ac 108s 182281 
4822 122 30043 = 10N #20080 63 C213 1 5322 130 60607 2N2369 18226 1 
4822 122 30043 10N #20480 63 ¢214 1 5322 130 40562 BFx89 13227 1 
4822 122 30063 =0N 20080 63 8§=— 6218 es She 30 408e2 BPRSO T8226 1 
4822 122 30043 10N =20080 63 C216 1 
4822 122 30043 = 10N #20080 63 C217 1 INTEGRATED CIRCUITS : 
#822 122 30043 = 10N 20080 63 C218 : Ordering code Type itein aty. 
4822 122 30063 10N #20680 63 C219 1 Ordering code Type 
$322 124 14039  0,68m 33° ¢220 1 5322 209 86131 C3086 16201 1 
4822 122 31074 56P 2 100—s C221 1 5322 209 84111 Ca3086 16202 1 
6822 122 3107¢ oP 2 100 C222 1 5322 209 84662 FC 102164 16203 1 
$322 126 16076 22M 20 16 ¢223 1 $322 209 846463 © MC1OJOaL 16206 
$322,124 14076 = 22M 20 1 CRG 1 5322 209 64666 © MCJOZIIL 16208 
4822 122 31054 = 10P_— 2 00, Ceas 5322 209 84646 © HCLOZIIL 16206} 
4822 122 30043 10N #2080 63 226 1 5322 209 86665 MC JO125L 1C207 1 
4822 124 20468 33M 10650 16 227 1 5322 209 84606 © HCJOIBIL C208 1 
4822 122 30043 10N #20080 63 C228 1 5322 209 84666 © HC1OI3IL 16209 
4822 124 20461 47M #1050 10 C229 1 5322 209 84646 MCLOISIL 1C21l0 1 
#822 122 30063 = 10N. #20680 63 —s C230 ee Sss5 ace 0ajes _gnvaieae 1C2}1 1 
4822 124 20661 67 100680 10 C23) ] 5322 209 8eeee MclO2214 1¢212 1 
4822 122 30063 = 10N #20080 63 232 } 5322 209 86663 © HE1OIOZL 1C213 1 
4822 126 20668 = 33H #10080 16 C233 } 3322 111 96018 CSPOTCIOOIKE DALE I¢z1e 
4822 122 30043 = 0N. #20080 63 C234 + 5322 111 94018  CSPOTCIOOIKG DALE 1¢215 1 
S052 126 Fiees 250 | PENSE BE chee 1 $322 111 96018 EsporelooIKS DALE I€zle 
#822 122 30043 = 10N #20680 63 Ca Be | $322 111 94018 — CgPoTCLooIKS DALE 1¢z17 
#822 122 30003 = }0N #20980 63 C237 } $322 111 96018 CSPOTCLOOIKE DALE [¢218 1 
#822 122 31088 §=618P 2 100 4 : 
#822 122 31058 4 =618P— 2 100 23 
INDUC TANCES * Ss * unit = 
4822 526 10025 pxe bean — - Ordering cock Description item ty 
eee S26 s00e* : R O18 “ 
s3e2 138 10082 A ress $322 255 40089 TAANS1S108. HO HOLDE ; 
5322 158 10054 Hak sige 
i CHOKE L205 1 T 
3322 ise 10082 CHOKE L206 1 5322 267 14003 = MINe COAX CONNECTOR pont) a 
“i receies Type Item Oty. Ses euserasem. eants 
OS 1 PL he i a : 4 tem at 
3322 130 30613 pomes jive pono 1 Ordering code __ ne _Watt_item _aty 
30 3080 . 
Sazz 130 30668 Bale? oe } $322 116 56813 eC mAas ROE i 
$322 130 30613  BAw62 GRzO en S052 16 Seti * | 38 ; PR52. R303 1 
$322 130 30509 = BZX75eC2v1 GR205 1 5322 116 56396 4 : ae : 
$322 130 30664 BLYS8eC4y3 ee } 3322 116 ned of ; nazs A308 } 
5332 130 soess aves a HT a 
53 0 
aH 130 30667 B2x79sC9V1 GR209 ; $322 1]1 30291 oex ; aa aeer : 
5322 130 34069 BZx7SeC2yl Gr2lo 4822 110 63114 te H CR16 R309 1 
5322 130 30264 © BZx79eCey7 GR212 - #822 111 30323 H OS R16 R311 } 
Sess ne apads «genes it 1 Sede be} BRR | 
30 5 te 
3322 130 34062. = FH1100 | GR2is : 4822 110 63116 _ : axe a3i6 1 
$322 130 340469 BIX75eC2y) GR216 — aus aaa af ‘6 R315 1 
R16 R316 1 
TRANSISTOKS§ pe Mi 30309 300 ; R16 R317 1 
Ordering code Type item Qty. pres: 1 1 30323 270~—s«S CRI@ R3\8 1 
sect iil sozes | geTK OS grié Agile } 
5322 130 46215  MPSLOS 75201 1 4022 ot ere ar ane 5 Crié R320 1 
S322 130 coves ese" reg 7H Me Rieke ty do 
$322 130 40745 1 4822 111 30309 $60 5 
5322 130 40765 BEW92 es 11 30309 560s S R16 R323 i 
30 407465 = BFW92 $205 1 822 1 ; Chie RSa6 1 
aH 130 40745 BFW92 7§206 1 #822 24 pone ae 8 5 eRi6 A328 1 
5322 130 40144 861 09¢ TS207 1 #822 11 
5322 130 40745 = BFW92 T$208 } 
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Ordering code a ®/y Wott item "Qty. 
#822 111 30347 10 5 CR16 R326 1 
4622 110 53045 4.7 10 R327 1 
4822 111 30309 $60 5 R16 R328 1 
4822 111 30309 560 5 R16 R329 1 
#822 111 30323 270 5 CRI6 R330 1 
4822 111 30266 1,8K 5 CR16 R33) 1 
4822 111 30367 10 5 CR16 R332 1 
4822 110 53045 4,7 10 R333 i 
4822 111 30323 270 5 CR16 =—-R3BE 1 
4822 111 30309 560 5 CrR16 R335 1 
4822 111 30323 270 5 CR16 R336 1 
4822 111 30266 18k 5 CR16 R337 i 
4822 111 30347 10 5 CR16 R338 1 
4g12 110 53045 4.7 10 R339 l 
#822 111 30323 270 5 CRI6 R340 1 
4822 110 63118 257K 5 CR25 R36) 1 
#822 110 63105 820 5 CR25 R362 1 
4822 110 63107 1K 5 CR25 R346 1 
4822 110 63125 4, 7K 5 CR25 R345 1 
4822 110 631346 10K 5 CR25 R346 1 
4822 110 63094 330 5 CR2S RdO8 1 
4822 110 63125 4.7K 5 CrR25 A351 1 
4822 110 6316) 100K 5 CR25 R382 1 
4822 110 63132 6.2K 5 cR25 R353 1 
#822 110 63081 100 5 CrR25 R356 1 
4822 110 63101 560 5 CrR28 R355 1 
4822 110 63094 330 5 cR25 R356 1 
#822 110 63178 470k «68 Cr2S R359 1 
4822 110 63105 820 5 CR25 R360 1 
4822 110 63107 1K 5 R25 R361 } 
4822 110 63107 WK 5 R25 R362 1 
4822 110 63094 330 5 CR25 R363 1 
4622 110 63089 220 5 CR23 R366 1 
4822 110 63081 100 5 Cr2S R365 1] 
#822 110 63125 4.7K 5 CR25 R366 1 
822 110 63129 6, 8K 5 CR25 R367 ] 
4822 110 63103 680 5 CR25 R368 1 
822 110 63118 2.7% 8 § C825 «8369 1 
KESTSTORS+ VARIABLE 

Ordering code woe °/e Wott Item ty. 
$322 101 14049 970 20 0.5 R369 1 
CAPACITORS FIXED 

Ordering code rorad */e Volts item Qty 
$322 122 30103 22N #20080 63 €301 1 
$322 122 30103 22Nn ®20080 63 C302 1 
$322 122 30103 22Nn #20080 63 C303 1 
4822 122 30043 10N 22008 43 2306 1 
932¢ 122 30103 22Nn #20480 63 ¢305 1 
4822 122 31175 1N 10 100 «=: € 306 1 
5322 122 30103 22N 220480 63 C307 1 
4822 122 31072 47P 100 C308 1 
4822 122 30043 10N 220080 63 c309 1 
$322 122 30105 22N #20e80 63 ¢310 1 
$322 122 30103 22N #20080 63 C31 1 
4822 122 31058 15P 100 C3l2 1 
#822 122 30063 10N #20080 63 = ¢ 313 1 
$322 122 30103 2aNn #20¢860 63 C3\6 1 
$322 122 30103 22N 220680 63 315 1 
6822 122 31058 15P 2 100 C36 1 
4822 122 30043 10N #20080 63 ¢317 1 
$322 122 30103 22N #20680 63 ¢318 1 
$322 122 30103 22N #20080 63 C319 1 
4622 122 31058 15P 300 €320 1 
4822 122 30043 10N 220«80 63 ¢321 1 
$322 122 30103 22N #20680 63 C322 1 
4822 122 30043 10N ®20080 63 C323 1 
$322 122 30103 22N #20080 63 ¢32¢ 1 
4822 122 31173 220P 10 100 €325 1 
4822 122 31058 15P 2 100) = C326 1 
4822 122 30063 10N #20080 63 ¢327 1 
$322 122 30103 22N #20080 63 ¢326 1 
$322 121 44002 0,01M 10 250 ©6©¢€330 1 
4822 124 20668 33 #10050 16 €331 1 
4822 124 20061 47M ©]0e50 10 332 1 
4822 124 20668 33 210650 16 333 1 
4822 122 31175 4N 10 100 «= € 334 J 
#822 122 31058 15P 2 100 335 1 
#822 122 31067 33P 2 100 336 1 
4822 122 31076 66P 2 100 C337 1 


Ordering code Farad */e Volts item Qty. 


4822 122 31058 15P 2 100 c339 1 
4822 122 30043 JON =20080 63 C340 1 
4822 122 31058 15P 2 100 C342 1 
4822 122 31043 3,9P 2 100 343 1 
4822 122 31067 5,6P 2 100 C344 1 
4822 122 31067 33P 2 100 C346 1 
4822 122 30043 JON %20¢80 63 C347 ] 
4822 122 30043 JON @20080 63 C348 1 
4822 122 31067 33P 2 100 C349 1 
4822 122 30043 ON #20480 63 ¢351 1 
4822 122 30043 10N 220480 63 C352 1 
CAPACITORS s VARIABLE 

$322 125 $005] 2018p 300 ¢ 338 1 
$322 125 50051 20) 8P 300 C34) 1 
$322 125 $005) 2°\8P 300 C345 1 
$322 125 50051 2e\8P 300 §=6€ 350 1 
"NDUC TANCES 

Ordering code Description Item Qty. 
$322 158 10263 TNDUCTANCE 0,1] MH L301 1 
$322 158 10243 INDUCTANCE 0,1 MH L302 1 
$322 158 102463 INDUCTANCE 0,] MH L303 1 
5322 158 10243 INDUCTANCE 0,] MH L304 1 
$322 158 10082 CHOKE L305 } 
5322 158 10052 CHOKE L306 1 
$322 158 10082 CHOKE L307 1 
4822 526 10025 FXC BEAD L308 1 
5322 188 10052 CHOKE L309 1 
5322 158 10082 CHOKE 310 1 
oloves 

Ordering code Type Item Qty. 
$322 130 34364 84379 GR30) 1 
5322 130 34364 64379 GR302 1 
$322 130 34302 Ba280 GR303 1 
$322 130 34302 BA280 GR304 1 
$322 130 34364 BA379 GR305 1 
$322 130 34364 BA3T79 GR306 1 
$322 130 34364 BA3T9 GR307 1 
$322 130 306)3 BAW62 Gr308 1 
$322 130 306]3 BAW62 GR309 1 
$322 130 34302 BA280 Gr3l0 | 
$322 130 34302 64280 GR31)1 1 
$322 130 36302 BA280 GR312 1 
5322 130 34302 BA280 GR313 1 
$322 130 306)3 BAwe2 Gr3le 1 
5322 130 34365 1N5221B8 Ga3l? 1 
$322 130 30759 Bzx79eC5y6 GR318 1 
$322 130 30613 BAW62 GR319 ] 
5322 130 306)3 BAW62 GR320 1 
TRANSISTORS 

Ordering code Type Item Qty. 
$322 130 403468 6C1788 7$30) 1 
5322 130 40348 6c178B8 T$302 J 
8322 130 44)79 BFR9O T$303 1 
8322 130 44179 BFR9O 7$304 1 
B322 130 44179 BFR9O T$3058 1 
5322 130 44179 BFR90 78306 1 
5322 130 44179 BFR9O T$307 1 
$322 130 40343 BC1068 T$308 1 
6322 130 40348 BC1 7688 T$309 1 
$322 130 40343 C1088 T$310 1 
$322 130 60368 eci 7688 7$311 1 
$322 130 44215 MPSLO8 7$312 1 
$322 130 40407 2N2369 73313 1 
$322 130 40407 2N2369 T8314 1 
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INTEGRATED CIRCUITS TRANSISTORS 


Ordering code Type Item Qty. tt. |. ac... 
5322 130 44104 BC328 7840] 1 
5322 209 86163 SNT274]P 1€301 1 
sere 209 84178 asco 1¢302 1 5322 130 40348 BcC1788 T8402 1 
$322 209 80077 SN74] ON 1€303 1 
5322 209 86178 SNT400N 16306 1 INTEGRATED CIRCUITS 
5322 209 84163 SN72741P ices 1% Ordetng code 29 * <i ype eet = Oty. 
5322 209 84431 MC1OL16L 1€306 1 
$322 111 94015 C$PO08eS2 DALE 1C307 1 5322 209 80148 SNT4OQ4N 1C40} 1 
2 5322 209 80148 SNT4O4N 16402 1 
5322 209 84]78 SNT400N 1C404 1 
5322 209 84178 SNT4QON 1C405 1 
6,UNIT U4 5322 209 80077 SNT4]ON 1€406 1 
bel eMECHANICAL PARTS 5322 209 80077 SN7410N 1C407 1 
: c 5322 209 84227 SN7402N 1¢408 1 
Se CO nO eM 
Ordering code Description Item at 5322 209 84227 SN7402N 1¢409 l 
5322 255 60089 = THKANSTSTOR HOLDER —-TO18 pic 38se 202 ONS. See peero ! 
$322 277 24003 = Se ITCH $K401 1 5322 209 8418) = SNT454N 1C411 1 
$323 205 8060) goose wostex = HECIS 
Pad 5 209 8464 009P 413 1 
ob pbb anf rs 5322 209 84286  §NT551N 1C414 1 
5322 209 84183 SNT4574N 1c415 1 
Ordering code . a °%/o Watt Item Qty. §322 209 84049 SN74]3N 1C416 1 
$322 209 84194 $N74]23N C417 
4822 110 ©310% 1.2 5 CR25 R401 1 5322 209 enpre recon sags i 
4822 110 63125 Get 85 CR25 R402 1 5322 209 80144 $N7483N 1C419 l 
4822 110 63109 leek 5 CR25 R403 1 = §322 209 84178 SN74Q0N 1C420 1 
4822 110 63134 10K 5 CR25 R4oOS 1 5322 209 84279 SNT408N 1042) 1 
4822 110 63118 a a } CR25 R406 1 5322 209 80077 SNT4]ON 1C422 1 
4822 110 63098 470 $s CR25 R407 1 $322 209 84178 SN7400N 1C423 J 
4822 110 63107 1k 5 CR25 R408 1 5322 209 8453] SN7420N 10424 1 
4822 110 63107 1K 5 CR25 R409 1 5322 209 845]5 SNT414N 1C425 1 
4822 110 63065 4.7 5 cR25 R410 1 5322 209 84165 SNT474N 1C426 1 
4822 110 63134 10K 5 CR25 R4}] 1 5322 209 84165 SNT4T4N 10427 1 
4822 110 63134 10K 5 CR25 R412 } 
4822 110 63085 150 5 CR25 Ro] ] 
4822 110 63081 190 5 CR25 ROLS 1 
4822 110 63107 1k 5 CR25 RO]6 1 TeUNIT US 
4822 110 63134 10K 5 CR25 R4O]T 1 TeleMECHANICAL PARTS 
4822 110 6314) 18k 5 CR25 R48 1 a 
4822 110 6314) 18K 5 CR25 RO\9 “Ee. |) ae __ __ a. a | 
4822 110 63127 5.6K 5 CR2S R420 1 
o22 lic spies «1k gas nage on: ogee Suatuaee gums iPesIaEDN coger, 7028 .. 2§ 
prt 119 penned ee 5 CR25 R423 y 5022503 = 
4 110 6312 Ge TK 5 R25 R426 1 
4822 110 63136 = 10K eas Reas } ae vt “as meas oe sea 2 
4822 110 63134 10K 5 CR25 <_— 1 105200521 +522 
CAPACITORSeFIXED 5322 267 14011 MIN,COAX CONNECTOR aust z 
: u50 
Or °/, 
‘dering code Forad / Volts Item Qty. T,2,ELECTRICAL PARTS 
5322 124 14053 22m 16 C401 } RESISTORSeFIXED 
4822 122 31165 10 100 C402 1 Ordering code we se Watt Item Qty. 
$322 121 40323 O.lM 10 100 ¢403 1 Re 
$322 124 14083 22M 16 C404 1 4822 lll 30312 4,7K 5 cR16 R501 1 
4822 124 20468 33M 210450 16 C405 1 5322 111 30288 47K 5 CR16 R502 1 
4822 124 20461 47™ #1050 10 6406 1 5322 111 30366 75 5 Crl6 R503 1 
5322 121 40323 OolM 10 100 = C407 1 4822 111 30326 180 5 CRI6 R506 1 
$322 121 40323 Ool* 10 100 = C408 1 5322 116 54503 267 1 MR25 R505 1 
§322 121 40323 OolM 10 100 C409 1 5322 111 30383 68 5 CR16 R506 1 
5322 12) 40323 Owl 10 100 = C410 1 4822 111 3033) 470 5 CR16 R5SOT 1 
5322 121 40323 OelM 10 1oo0)—s C441 1 5322 111 30074 86 5 CR16 R509 1 
5322 121 40323 Oel¥ 10 100 «C412 1 #822 111 30328 330 5 CR16 «R510 1 
5322 124 14039 068M 204650 35 C413 } “822 111 30312 4.7K 65 CRI6 R5)) 1 
4822 122 30043 10N #20680 63 Cale 1 4822 111 30326 180 5 CRI6 RS5]2 1 
4822 111 30329 390 5 CR16 R5)3 l 
INDUC TANCES 4822 111 30267 4 SRe~ 3 CR16 R5)5 1 
5322 111 34093 62 6 CR]6 RS]6 1 
Ordering code Description — Item Qty. 5322 111 30383 68 5 CRIO RST 1 
4822 111 30327 220 5 CR16 R5]8 1 
$322 158 10052 CHOKE L401 1 4822 111 30352 82 5 CR}6 R59 1 
5322 158 10082 CHOKE L402 1 4822 111 30268 le2k 5 CRI6 R520 1 
: 4822 111 30067 33 5 CR16 R521 1 
DIODES 4822 111 30309 560 5 CR16 R522 1 
Ordering code Type Item Qty. 4822 111 30326 180 5 CR16 R524 1 
5322 130 30613 BAn62 GR40] 1 #822 110 93085 = BOS) +95 CR37 R525 1 
5322 130 306]3 BAwe2 GR&O2 1 4822 111 30325 150 5 CR16 R526 1 
5322 130 306]3  BAw62 GR403 1 4822 111 30269 1k 5 CR16 RS2T 1 
5322 130 306]3  BAw62 GR404 y SEG Tih 208Re = BARS CR16 R528 1 
5322 130 306}3 BAW62 GR405 1 822 111 3033) 470 5 CR16 R529 l 
4822 111 30331 470 5 CR16 R530 1 
4822 111 30329 390 5 CR16 «R531 1 
4822 111 30327 220 5 CR16 R532 l 
4822 111 30269 1K 5 CR16 R533 1 
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4822 141 30273 10K 5 CRI6 R334 1 
4822 111 30269 1 5 CRI6 RS3S J 
4822 111 30266 207K 5 CR16 R536 1 
$322 111 30396 22 5 CR16 R537 1 
4822 111 30328 330 5 CR16 R539 1 
$322 111 30074 56 5 CRI@ RS40 t 
4822 110 63125 &eTK R25 R54) 1 
4822 110 63134 ]OK 5 R25 R542 1 
4822 111 30327 220 5 CRIS RESO 1 
4822 111 39264 2«7 5 CRI6 R547 1 
RESISTORS s VARIABLE 
Ordering code Se °*/e Watt Item Qty. 
5322 101 14049 470 20 Oe5w RSS 1 
$322 101 14051 220 20 O,5W RS] | 
$322 101 1405) 220 20 0,5 R523 1 
CAPACITORS-FIXED 
Oruering cove Farad eo Volts item Qty. 
$322 122 34006 10N 40 C501 1 
4822 122 300463 JON #20480 63 C502 1 
4822 122 31165 330P 10 100)—s ¢ 503 1 
4822 122 31067 33P 2 100)=— C504 1 
4822 122 30043 10N 220080 63 c$o0s 1 
822 122 31175 1N 10 100 = ¢ $06 1 
#822 122 31063 22P 2 100)0=—_ C507 1 
5322 124 14039 0268M #20450 35 ¢508 1 
4822 122 301)4 2,2N 10 40 c¢509 1 
5322 121 40323 0,1 10 100 = €¢ $0 1 
5322 121 40323 OolM 10 100)— («C81 1 
4822 122 30043 10N ®20¢80 63 C3)2 1 
4822 124 20461 47 #10080 10 ¢$13 1 
5322 121 40323 Osl™ 10 1000s «C84 1 
$322 121 40323 OolM 10 100)—s «C848 1 
$322 121 40323 Oolm 10 100) | C56 1 
4822 124 20461 47M #1050 10 C517 1 
5322 121 40323 0.1 1000s ¢ 518 1 
4822 122 30043 10N 820080 63 c519 1 
4822 122 30043 10N ®20e80 63 ¢520 1 
4822 122 30063 10N 220080 63 ¢521 1 
4822 122 30027 \N 10 100)0—s C522 1 
#822 122 30114 202N 10 40 ¢523 1 
4822 122 30043 10N =20¢80 63 524 1 
#822 122 30043 JON #20¢80 63 525 1 
$322 122 30132 100°? 50 €$26 1 
TNOUc TANCES 
Urdering code Description Item Qty. 
$322 158 10052 CHOKE L503 i 
#822 526 10011 FxC BEAD L502 1 
4822 526 10025 FxC BEAD L503 2 
4822 $26 10025 FXC BEAD L506 1 
DIODES 
Ordering code Type Item Qty. 
5322 130 30644 BA182 Gr50l 1 
$322 130 30613 BAw62 GrS02 1 
§322 130 306]3 BAwWw62 Grso3 1 
$322 130 306]3 BAw62 Grg046 1 
$322 130 306})3 BAW62 Grs0s 1 
$322 130 30613 BAwW62 GRS06 1 
$322 130 306]3 BAW62 GRSOT 1 
5322 130 306]3 BAw62 Grs08 1 
$322 130 306464 BA182 Gr509 1 
$322 130 30613 BAw62 GRS10 1 
5322 130 30644 BA182 Gr51} 1 
TRANSISTORS 
Ordering code Type item Qty 
2338 130 4034 BC}088 T$$02 1 
322 130 40746 BFW92 1T$503 1 
$322 130 40745 BFw92 78506 1 
5322 130 40348 BC1768 T$505 1 
5322 130 40343 C1088 TS506 1 
4822 130 40937 Bc5468 T§S07 b| 


INTEGRATED CIRCUITS 


Ordering code Type Item Qty. 
sees 216 64053 UMsry GATE ¢50) 4 
5322 209 86176 OM152 FLIP FLOP 1C$02 1 
5322 209 84039 OM110 RINGCOUNTER I1C503 1 
5322 209 a La 1Ce301Cy AMELCO 10504 1 
5322 209 84463) MCLOLIOL 16505 1 
5322 oo 84665 MC10125L 1C506 1 
$322 209 84178 SNT400N Icso? 1 
$322 209 84227 SNT402N 1¢508 1 
$322 209 86346) SN74132N 1¢$09 1 
$322 209 84635) SN74@} 76N 1CS510 1 
5322 209 84168 SN74196N 1¢$1) 1 
5322 209 80072 SNT490N 1C$12 1 
5322 209 80072 SNT490N 1¢513 1 
5322 209 80072 SNT490N 1¢514 1 
$322 209 80072 SNT490N 1C515 1 
$322 209 8465) SN74) 76N 1C$16 1 
$322 209 84651 SNT6176N 1c517 1 
5322 209 8465) SNT41 76N 1c518 1 
$322 209 84652 RC8274MP 1¢819 af 
5322 209 86652 RCS2T4MP 1¢$20 ] 
5322 209 84652 RC8274MP 1C$2) 1 
5322 209 84652 RC8274MP 1€$22 1 
$322 209 80077 SNT410N 1¢523 1 
5322 111 940)8 CSPO8C@S) DALE 10524 1 
$322 111 94015 CsP08Ces] DALE 1c525 1 


8, UNIT U6 
37) MECHANECAL PARTS 
Ordering code Description Item Qtv 
5322 462 34116 GUIDE RAIL 8 
5272 286 3403) FUSE HOLDER 6 
4822 253 20023 FUSE s 2AsFAST VL60]"02 2 
$322 255 40038 TRANSISTOR HOLDER Tos 2 
$322 267 60048 18eP CONNECTOR 8U613 1 
5322 267 54009 10eP CONNECTOR BU6O8 1 
$322 267 54045 18eP CONNECTOR Bu610 ] 
$322 267 64005 22eP CONNECTOR BU60)] 1 
5322 267 64035 28eP CONNECTOR BYy602 1 
5322 267 64035 28eP CONNECTOR 6U603 1 
5322 267 64035 28eP CONNECTOR BU604 1 
$322 267 66035 28ep CONNECTOR BU6OS 1 
5322 265 $4006 10eP CONNECTOR By609 1 
4822 267 $0202 15@P CONNECTOR BU60T 1 
$322 264 540}6 1Sep CONNECTOR BU612 1 
$322 267 140}1 MIN,COAx CONNECTOR B8y6]46 4 
BU615eB8U616+BU617 
5322 268 14029 FLAT CONNECTOR PINS 21 
5322 155 4y10$ IC HOLDER» 24ePINS 1 
5322 255 44025 IC HOLDERs 1l6ePINS 2 
5322 255 646082 IC HOLDERs 14ePINS 4 
$322 277 24003 SwITCH $K60] 1 
8,2 ,ELECTRICAL PARTS 
RESISTORSeFIXED 
Ordering code fu e%, Wott Item Qty. 
#822 110 63116 zak OS CRZd R605 1 
4822 110 63105 820 5 Cr25 R602 1 
4822 110 63108 820 5 CR2S R603 1 
4822 110 63098 470 5 cR2S5. R604 1 
822 110 63129 6,8K 5 CR25 R605 1 
4822 110 63107 1K g CR25 R606 1 
4822 110 $3101 560 5 cR37 ROOT 1 
4822 110 63101 $60 5 Cr25 R608 1 
4822 110 63107 100 5 CR2S R609 1 
4822 110 63096 390 5 cR25 R610 1 
4822 110 63129 6,8K 5 Cr2s8 Ré}) 1 
4822 110 63)463 22k 5 CR25 RO\]2 1 
4822 110 63101 560 5 R29 26)3 1 
4822 110 631)6 202k 5 R25 ROle 1 
4822 110 63081 100 5 CR25 R6]5 1 
48622 110 63107 1K 5 CR25 RO16 1 


14-7 


CAPACITORS» FIXED 


Ordering code Farad °/o Volts Item Qty. 
4822 124 20468 33m #10450 )6 C602 1 

5322 121 40323 Oel™ 10 100 C603 1 

4822 124 70238 6800M ©10450 25 C605 l 

4822 124 70238 6800" #10450 25 C606 1 

4822 121 40232 O+«22® 10 100 C407 1 

4822 121 40232 O.22h* 10 100 c608 1 

5322 121 40323 0.1” 10 100 C609 1 

5322 121 40323 Oel™ 10 100 C610 1 

$322 124 14033 10 16 €6)1 1 

4822 124 20586 150M 16 C6)3 1 

4822 124 20586 150™ #10450 16 C614 1 

5322 121 50502 15N 1 63 C615 1 

4822 121 40207 0433 10 250 C416 1 

5322 121 40323 Ovl¥ 10 100 C617 1 

CAPACITORS+s VARIABLE 

Ordering code Farad °/e Volts __item Qty. 
$322 125 50057 5,5e65P 100 Cous ] 

INDUCTANCES 

Ordering code Description Item Qty. 
5322 158 14004 INDUCTANCE 15 UH L60] 1 

5322 158 14052 INDUCTANCE ] MH L602 1 

$322 158 10278 INDOUCTANCE 1 MH L603 1 

$322 158 10052 CHOKE L604 1 

5322 158 10052 CHOKE L605 1 

5322 \58 4405) TRANSFORMER T60] 1 

5322 158 10052 CHOKE L607 1 

§322 158 10052 CHOKE L608 ] 

DIODES 

Ordering code Type Item Qty. 
5322 130 306)3 BAw62 GR60)] 1 

5322 130 306)3 BAwW62 GR602 1 

5322 130 306}3 BAw62 Greo3 : 

5322 130 306}3 BAW62 GR604 1 

5322 130 306]3 BAW62 GR605 1 

5322 130 34366 BYX70*500 Gr606 1 

5322 130 34366 BYX702500 GR607 1 

5322 130 34366 BYX70e500 GR608 1 

5322 130 34366 BYx70#500 GR609 1 

TRANSISTORS 

Ordering code Type Item Oty. 
5322 130 40714 BSwoT7 TS$601 1 

$322 130 40714 BSw6T TS602 1 

INTEGRATED CIRCUITS 

Ordering code Type : Item Qty. 
5322 209 84296 SNT74@]57N 1C60)} 1 

5322 209 84296 SN74]57N 1c602 1 

5322 209 84653 ROM 1C603 1 

5322 209 84178 SN7400N 1C6046 1 

5322 209 80077 SNT4] ON 1¢605 1 

5322 111 94015 CSPOBCeS] DALE 1C606 1 

5322 111 940]5 CSPO8Ces] DALE 1C607 1 

5322 209 84304 SN75107AN 1c608 1 

5322 209 84178 SN7400N 1¢609 1 

5322 111 940]5 CSP08C*#S] DALE 1C6lo 1 

5322 111 940]5 CSPO8CeS] DALE 1cé6ll 1 

5322 111 94015 CSPO8CeSs] DALE 10612 1 

CRYSTAL OSCILLATOR 

Ordering code Type Item ty. 
5322 216 94047 TCxo 1 
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9,UNIT UT 

Del MECHANICAL PARTS 

Ordering code Description item Qty. 
5322 264 540]6 15eP CONNECTORsMALE 1 
5322 264 540]6 17ep CONNECTyReMALE 1 
5322 267 10004 BNC CONNECTOR BUT04 1 
5322 267 10004 BNc CONNECTOR BUTOS Y 
5322 2b8 14049 FEMALE CONNECTOR 4 
5322 268 440s? HULUER FOR 030 } 
5322 280 20007 REED CONTacT RETO] 1 
5322 280 24065 REED RELAY RETO2 4 

RETO3eRETO5SsRETUG 
5322 280 24062 REED RELAY RET04 2 
RETOT 

5322 255 40089 TRANSISTOR HOLDER 1018 3 
9,2eELECTRICAL PARTS 

RESISTORSe FIXED 

Ordering code Su */o Wott item Qty. 
4822 111 30331 470 5 CR16 RTO) 1 
5322 116 34262 51 5 PR52 RT02 1 
4822 111 3033) 470 5 CR16 RT03 1 
5322 116 54408 909K 1 MR30 RT04 1 
5322 116 54696 100k 1 MR25 R705 1 
4822 110 63178 470K 5 CR25 RT06 1 
5322 111 30074 56 5 CRI6 RIOT 1 
4822 111 30326 180 5 CR16 R708 1 
4822 111 30327 220 5 CR16 R709 1 
4822 111 30327 220 5 CR16 RTO 1 
5322 116 54568 1,82k MR25 RTI 1 
5322 116 54574 2e21K 1 MR25 R712 1 
5322 116 54929 56 5 PR3T = RT]3 1 
5322 111 30074 56 5 CR16 RT14 1 
$322 116 50519 43,2 1 MR25 R715 1 
5322 116 505]9 43,2 1 MR25 RT16 1 
5322 116 54574 Pay Ae Ga | MR25° RTLT 1 
5322 116 54568 1.82k } MR28 RT7J8 1 
5322 116 $4619 10K 1 MR25 RI20 1 
5322 116 54564 1.5K 1 MR25 R72) 1 
5322 116 54446 56.2 1 MR25 R722 1 
4822 110 63178 470K 5 CR25° RI23 1 
4822 110 63161 100k 5 CR25 RI246 1 
5322 116 54005 332K} MR25 R725 1 
5322 116 540]1 $.62K } MR25 R726 1 
5322 116 540}1 5$e62k 1 MR25 R727 1 
$322 116 56005 3,32K } MR25 RT28 1 
4822 111 30331 470 5 CR16 RT29 1] 
5322 116 54262 51 5 PR52 R730 1 
4822 111 3033) 470 5 CR16 RT3) 1 
5322 116 54408 909K 1 MR30 R732 1 
5322 116 54696 100K 1 MR25 R733 1 
4822 110 63178 470K 5 Cr25 R34 1 
5322 111 30074 56 5 CR}6 RT35 1 
4822 111 30326 180 5 CR16 R736 1 
4822 111 30327 220 5 CR16 RI37 1 
4822 111 30327 220 5 CR16 R738 1 
5322 116 54568 1682k 1 MR25 R739 1 
5322 116 54574 2e21K 1 MR25 RT40 1 
5322 116 546929 56 5 PR37 RI4) 1 
5322 111 30074 56 5 CR16 RT42 1 
+5322 116 505)9 43,2 1 MR25 RT63 1 
$322 116 50519 43,2 1 MR25 RT66 1 
5322 116 54574 2e2lk ] MR25 R745 l 
5322 116 54568 182k } MR25 R746 1 
5322 116 546)9 10K 1 MR25 R748 1 
5322 116 54564 1.5K 1 MR25 R749 1 
5322 116 54446 56,2 1 MR25 R750 1 
6822 110 63178 470K 5 CR25 RTS] 1 
4822 110 63161 100k 5 CR25 RTS2 1 
5322 116 54011 5,62k 1 MR25 R753 1 
5322 116 54005 3232K 1 MR25 RT54& 1 
5322 116 54005 3,32k 1 MR25 RTSS 1 
5322 116 540}] $,62K 1 MR25 R756 1 
4822 110 63134 10K 5 CR25 RTS7 1 
5322 116 54652 26.7 1 MR25 R758 l 
5322 116 $4696 100K 1 MR25 R759 1 
4822 110 63107 1K 5 CR25 R760 1 


TRANSISTORS 


Ordering code 


5322 
5322 
5322 
5322 
$322 
$322 
5322 
5322 
5322 
5322 
5322 
5322 
4822 


130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 


44383 
407465 
40745 
40745 
40745 
40164 
44383 
40745 
40745 
40745 
40745 
40144 
40855 


Type 


E42] SELECTED 


BFW92 
BFw92 
BFw92 
BFw92 


BC109C 
E421 SELECTED 


BFW92 
BFw92 
BFW92 
BFw92 


BC109C 


8C337 


INTEGRATED CIRCUITS 
Ordering code Type Item Qty. 


item 


TS$70] 
TST02 
T8703 
T$704 
TS705 
T$706 
TST07 
T$708 
TS$S709 
TST10 
TSTll 
TST12 
TST713 


Qty. 


— ee Oo 8 


3322 116 54578 267K 1} MR25 R? 

5322 116 54578 2067K mRoS was i 
$322 116 54529 619 1 MR25 RT66 1 
$322 116 56529 619 1 MR25 RT6S 1 
5322 116 $4529 619 1 MR25 R766 l 
3322 116 546829 619 1 MR25 RIO? 1 
5322 116 50747 1K 1 MR2$ RV68 1] 
4822 111 30348 27 5 CRI1G RTT4 1 
4822 111 30348 27 5 CRG RITS l 
4822 111 30348 27 5 CRI6 RIT6 1 
4822 111 30348 27? 5 CRIG RTITT 1 
5322 116 50747 1K 1 MR25 R769 1 
4822 111 30348 27 5 CR16 RTTO l 
4822 111 30245 47 5 CR16 RTT) l 
4822 111 30348 27 5 CR16. RITZ 1 
4822 111 30245 47 5 CR16 RTT3 1 
4822 111 30328 330 s CR16 R?BO 1 
4822 111 30328 330 5 CRI6 RIB] 1 
RESISTORS» VARIABLE 
Ordering code <3 "Ve Watt Item Qty. 
§322 100 10112 \K 20 0.5 RT9 1 
$322 100 1012 iu 20 O.5w RT4? 1 
CAPACITORS sFIXED 

Ordering code Farad */e Volts item Qty. 
§322 122 34044 4K3 lo 500 cTOl 1 
§322 122 34038 33P 10 50 C703 1 
5322 122 34045 330P 10 500 CT04 1 
4822 122 3004 10N #20080 63 C705 1 
4822 122 30043 10N #2080 63 c706 1 
4822 122 31175 1N 10 100 CTo7 1 
4822 122 31175 1N 10 100 C708 1 
4822 122 31058 15 2 100 709 1 
4822 122 300463 JON #20480 63 710 1 
5322 122 34ou4 3K3 10 500s C71 1 
5322 122 34038 33P 10 50 c713 1 
5322 (22 34045 330P 10 500 C714 1 
4822 122 30043 10N =20480 63 C716 1 
4822 122 30043 10N 220480 63 C77 1 
822 122 31175 IN 10 100 c7e 1 
#822 122 31175 4N 10 100 C79 1 
4822 122 31058 15 100 c?20 1 
4822 122 30043 10N #20480 63 cr2l 1 
4822 122 31175 1N 10 100 C?22 1 
4822 122 30063 10N 220480 63 c?23 1 
4822 122 31175 1N 10 100 725 1 
4822 122 30043 10N #20680 63 726 1 
CAPACI TORSs VARIABLE 

Ordering code Forad */o Volts Item Qty. 
$322 125 50049 1,80)0P 300 C702 1 
5322 i25 50069 1e8ei0P 300 tTlé 1 
JNDUC TANCES 

Ordering code Description item Qty. 


$322 281 60125 


RELAY COIL FOR RETO} 


1 
L70]e707 7 


#822 526 10025 FXC BEAD 

4822 526 10097 FxC BEAD L708e709 2 
DIODES 

Ordering code Type Item Qty 
-5322 130 34065 POTTY GRT0] 1 
$322 130 340465 FOTTT GRI02 1 
$322 130 34045 FOTTT GRT03 1 
5322 130 34045 FOTT? GRt04s 1 
5322 130 306]3 BAW62 GR705 1 
$322 130 306]3 BAw62 GRT06 1 
$322 130 306]3 BAw62 GRryo7 1 
$322 130 401862 BAx13 Gr7os 1 
$322 130 306}3 BAwW62 GRI09 1 
5322 130 306]3 BAw62 Grito 1 
5322 130 30613 BAW62 GRTl} 1 
$322 130 306]3 BAw62 Gri7l2 1 
$322 130 3063 BAW62 Gr7l3 1 
$322 130 34119 BZx79eC8y2 Ga7le 1 
$322 130 30613 BAw62 Grils 1 
5322 130 30765 BZx75eC3y6 Grile 1 


5322 209 84654 SCL4G] 6AE IC70] 1 
10,UNIT U8 
10,1MECHANICAL PARTS 
Ordering code Description Item Qty. 
$322 255 40089 TRANSISTOR HOLDER T0)]884 2 
$322 255 40038 TRANSISTOR HOLDER T0503 2 
5322 255 40089 TRANSISTOR HOLDER 10)]803 5 
LOsZELECTRICAL PARTS 
RESISTORS eFIXED 
ib Be ee ee 
4822 110 63107 — Ix 5 ¢R25 R803 1 
4822 110 63107 1K 5 CR25 RBO4S } 
5322 116 S074? 1K 1 MR25 R805 1 
$322 116 54008 3,32Kk MR25 R806 1 
4822 110 63107 1K 5 CR25 ROT 1 
#822 110 63085 150 5 CR25 R808 1 
4822 110 63072 47 5 CR2S5 R809 1 
4822 110 63125 4,7K 865 CR25 R810 1 
4822 110 63076 68 5 CR25 R811 1 
4822 110 63098 470 5 R25 R812 1 
4822 110 63325 a,7k 865 R25 R83 1 
4822 110 63125 4, 7K 5 CR25 RBIS 1 
4822 110 63089 220 5 ¢R25 R815 1 
5322 113 60015 0.22 10 aw R816 1 
4822 110 63107 1K 5 CR25 R817 1 
4822 110 63098 470 5 CR25 RB\8 1 
4822 110 63134 10k 5 CR25 R819 l 
4822 110 63081 100 5 CR25 R820 1 
4822 110 63081 100 5 CR25 R82) 1 
$322 116 54536 750 1 MR25 RE22 1 
$322 116 54005 3,32K MR25 R823 y 
4822 110 63094 330 5 CR25 RB26 1 
4822 110 63134 10K 5 R25 RO25 1 
4822 110 63107 1K 8 R25 R826 l 
#822 110 63076 68 5 CR25 R827 } 
4822 110 63089 z<0 5 ux25 R828 
4822 110 63125 47K 6. CR25 R629 1 
#822 110 63089 220 5 CR25 R830 1 
0.33 10 ry) R831 1 
4822 110 63125 4, 7K 5 Cr25 R832 1 
4822 110 63098 470 5 CR25 R833 1 
4822 110 63134 10K 5 CR25 R834 ] 
4822 110 6308) 100 5 Cr25 R835 1 
4822 110 63081 100 5 CR25  RO36 1 
4822 110 63152 47K 5 R25 R837 1 
4822 110 63152 47K 5 R25 ROz8 1 
4822 110 63169 220K «5 CR25 ROB9 1 
4822 110 63169 220K”—s Ss CR25 R840 1 
5322 116 $0526 139K MR2S R84) 1 
RESISTORS» VARIABLE 
Urdering code cs "le Watt Item Qty. 
5322 101 14069 470 20 O,5W RBO1 1 
$322 101 14049 470 20 O,S¥ RBO2 1 
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CAPACITORS eFIXED 


Ordering code Farad */e Volts item Qty. 
5322 121 50502 15N 1 63 +801 1 
$322 121 40323 100N 10 100 C802 } 
3322 121 44002 10N 10 250 C803 1 
5322 121 44002 JON 10 250 C804 | 
$322 121 40323 100N 10 100 C805 1 
5322 121 40323 100N 10 100 C806 1 
4822 124 2046) 47M #10450 10 C807 1 
4822 124 20589 220M #10650 10 ¢808 1 
4822 124 20461 47M #10450 10 C809 1 
4822 124 20589 220 #10450 10 €8)0 1 
4822 122 31081 100P 2 100 c81) 1 
4822 122 3108) 100P 2 100 C812 1 
4822 122 30128 4,7N 10 100 C813 1 
4822 122 30128 4.7N 10 100 8146 1 
4822 122 30114 202N 10 100 845 1 
4822 122 30114 202N 10 100 C816 1 
4822 122 30043 10N $2080 63 c817 1 
4822 122 30043 1ON #20680 63 it 
4822 122 3108) 100P 2 100 C819 t 
4822 124 20476 22M 25 ¢820 1 
4822 124 20476 22m 25 ¢821 1 
INDUCTANCES 
Ordering code Description Item Qty. 
5322 158 14096 INDUCTANCE 3 MH L801 1 
5322 138 14096 INDUCTANCE 3 MH L802 1 
4822 526 10097 FxXC BEAD 803 1 
4822 526 10097 FxC BEAD L804 1 
4822 526 10011 FXC BEAD L805 1 
4822 526 10011 FxC BEAD L806 } 
4822 $26 100)1 FxC BEAD L807 ] 
4822 526 100}1 FXC BEAD L808 1 
4822 526 10097 FxC BEAD L809"8]2 4 
DIODES 
Ordering coae Type item Qty. 
5322 130 306]3 BAW62 GR80) 1 
§322 130 30789 BZX79eC6v2 GRBO2 | 
4822 130 30865 BYX71°350 Gr803 1 
5322 130 30759 BZx79eCSy6 GRBO4 1 
$322 i130 20031 BT100Ae300R THYR, GR8O5S 1 
3322 130 30759 BLX7I9eCb6V2 GRBO6 1 
$322 130 20031 BT1004e300R THYR, Greo7 1 
4822 130 30865 BYX71#350 Greos 1 
5322 130 30613 BAwe2 GR809 1 
TRANSISTORS 
Ordering code Type item Qty. 
5322 130 #002) 2N2905 7$80) 1 
$322 130 40752 6013) 7$802 1 
4822 130 40522 Bcl77 T$803 1 
$322 130 40332 BC1078 TS804 1 
4822 130 40522 BC177 7$805 1 
$322 130 40294 BFY5O T$806 1 
5322 130 40752 80131 TS$807 1 
$322 130 40332 8C1078 T3808 1 
4822 130 40522 BCl1T7 7T§809 1 
$322 130 40482 BRyY39 T8810 1 
5322 130 40482 BRY39 78811 1 
INTEGRATED CIRCUITS 
Ordering code Type itein Qty. 
1C80) 1 
5322 209 84655 723 pe 1C802 1 
$322 209 846b55 T23 pc 1¢803 1 
11,UNIT Ueg9 
llal, MECH, PARTS 
Ordering code Description item Qty. 
$322 264 540)7 4OeP MALE CONNECTOR L 
5322 255 40089 TRANSISTOR HOLDER TO\8 2 
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11,2, ELECTR, PARTS 


RESIS TORSeFIXED 

Ordering code Su °/e Watt item Oty. 
4822 110 03098 470 5 CR25 RIOL 1 
4822 110 63107 1K 5 CR25 R902 1 
4822 110 63098 470 5 CR2S R9O3 1 
4822 110 63112 1.5 5 CR25 R904 1 
4822 110 63081 100 5 CR25 R905 1 
4822 113 60026 0.82 ae R906 1 
4822 110 63103 680 5 CR25 RIOT 1 
$322 116 540)1 5,62Kk } MR25 R908 1 
5322 116 5459) 3,92K 1 MR25 R910 1 
4822 110 63105 820 5 CR25 RII 1 
4822 110 63098 470 5 CrR25 RI12 1 
5322 113 60092 0.82 ow R93 1 
5322 116 546)5 9,09%K MR25 R914 1 
$322 116 54545 909 1 MR25 ROIS 1 
$322 116 5$46)9 10K 1 MR25 ROS = | 
RESISTORS+ VARIABLE 

Ordering code 2 °/e Wott _Item Qty. 
$322 100 10115 1K 20 0,54 R909 1 
CAPACTrORSeFIXED 

Ordering code Farad */e Volts Item Qty. 
4822 124 20476 2z™ ©10050 25 ¢901 1 
4822 124 20476 22m #10¢50 25 C902 1 
4822 124 2046) 47" ®10+50 10 C903 1 
4822 124 20676 22m ©10¢50 25 904 1 
4822 124 20676 22m #10650 25 905 1 
4822 122 30043 10N #20680 63 C906 1 
ol0pes 

Ordering code Type Item Qty. 
$322 130 30766 BLXT9eCb6yV2 GRIO] 1 
$322 130 30767 BLx79eC$y1 GR902 1 
5322 130 30767 BLx79eC$v1 Grgoos 1 
$322 130 30192 BY126 GRI04 1 
$322 130 30767 BLx79eCSy1 Gr905 1 
$322 130 30192 BY126 GRI06 4 
$322 130 34046 BZx79°C)) GROOT 1 
5322 130 306]3 BAw62 Groos 1 
TRANSISTORS 

Ordering Type item Qty. 

BO267 7$901 1 
. 5322 130 40332 Bcl078 T$902 1 
80266 7$903 1 

5322 130 40348 BC1788 T$904 1 


INTEGRATED CIRCUITS 


$322 209 84163 SNT2741P 1C90) 1 
$322 209 84163 SNT274)P 1¢902 1 
COMPLETE UNITS 

Ordering code Description Item Qty. 
$322 216 66139 UNIT UL EXCEPT INOJe vi 1 


CATOR UNI TeDISPLAYs 
DISPLAY HOLDER?LEO'S 
TRANSISTORS ON $0Co 


KETS 
5322 216 64161 UNIT U2sCOMPLETE v2 1 
5322 216 64142 UNIT U3eCOMPLETE u3 1 
5322 216 64143 UNIT U4&,COMPLETE ue 4} 
5322 216 641464 UNIT USeCOMPLETE us 1 
5322 216 64145 UNIT UTeCOMPLETE ul <3} 
$322 216 64146 UNJT UBSsCOMPLeTe us } 
$322 216 64147 UNIT U9sCOMPLETE uy i 


cas 103 BU 1a i 


107 su “ 
\407, 


cio _«] “E 


ee 


GR103 [R110 | 


a; 


ane EEE 
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Fig. XIV-1. Unit assy. U1 


TP1 


Display anode signal at 
B 101:6. 0.5 ms/div, 10 V/div. 
PM 6650 settings: 


DISPLAY TIME: “HOLD” 


MEMORY : depressed 
TIME BASE: 100 ms 
FUNCTION: CHECK 
TP2 


Inter-digit blanking signal at 
collector of TS 113. 0.1 ms/ 
div, 2 V/div. 

PM 6650 settings: 


DISPLAY TIME: “HOLD” 
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09 > FS or a CHECK 100 ms 
Fue < mn . i 
c +5V Xx + cers 117 
GR104 ne 
TIL 209 
R136 xy 
330 TS115 
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TsiteN sone R110 
BC108B8 180K 
“sy C102 138 VW ————_— 
1000 CHECK p4j0 
R127 100ms poo. 


BR09450 


8C178B 


13 14 


1C103 
DM8880N 


“ 


; : 2 
> 5 
By VB6 Be peme =< <2 | a 
DP ADDRESS DIGIT-SCAN ADDRESS TQS DIGIT DATA FROM US 
IC SUPPLY CONNECTION +5y FROM IC603 FROM US rafet ta 


TOP asl: 


+ 210V C105 U 1 
T2772 TS101} S102} 15103 TS105 TS106 TS108 
BSS68|  BSS68|  BS568 Bescb BSS68 BSS68 Bese BSS68 


‘BD EVE? BT 


UNIT ADDRESS FROM IC603 


Fig. XIV-2. U1, Display section and blanking logic 
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Part of U3, multiplier 
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GO @ 


efi Ringe 


50 MHz multiplied signal at 
base of TS 314 in Multiplier 
section recorded with sam- 
pling scope PM 3400, 20 ns/ 


\"\ ay 


" 


ANN 
PVT 4 
feet tee ee tee 


Ba div, 1 V/div. 

1 | \} li | j } PM 6650 conditions : 

\] \ yp \] | | i No input signal 

i \] | | | | 

V | | FUNCTION : CHECK 
Fig. XIV-3. Unit assy. U2 

TP3 TPS 
Channel A amplifier output Time Base Out signal at TP8 


signal at emitter of TS 211. 
0.05 us/div, 0.5 V/div. 

PM 6650 conditions : 

10 MHz OUT (rear) applied to 


socket BU 203. 0.2 us/div, 
0.5 V/div. 

PM 6650 conditions : 

No input signal 


100 MHz multiplied signal at 
IC 306:13 in Multiplier section 
recorded with sampling scope 


input A FUNCTION: PERIOD A PM 3400, 10 ns/div, 1 V/div. 
FUNCTION : FREQ A TIME BASE: 1 us PM 6650 conditions : 
COUPL: AC No input signal 

1 MQ/(50 Q): 50 Q FUNCTION: CHECK 
LEVEL: PRESET 

TP4 TP6 

“Number of averagings” at 10 MHz signal at collector of TP9 


collector of TS 226. 0.05 us/ 
div, 1 V/div. 
PM 6650 conditions : 


TS 312 in Multiplier section, 
unit U3, recorded with sam- 
pling scope PM 3400, 1 V/div, 


100 MHz Multiplier output at 
IC 306:2 recorded with 


10 MHz OUT (rear) applied to 20 ns/div. PM 3400 sampling scope and 

input B PM 6650 conditions: coupling capacitor, 10 ns/div, 

FUNCTION: T.l. AVG.ATOB No input signal 200 pepe mre is 

COUPL: AC FUNCTION : CHECK caused by reflections in ex- 
tender test board. 

1 MQ/50Q: 50Q PM 6650 diti : 

LEVEL: PRESET conditions : 
FUNCTION: CHECK 

<-O0V 
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Fig. XIV-4. U2, Part of input amplifiers—channels A and B. Part of U3, Multiplier 
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Fig. XIV-5. Unit assy. U3 
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FREQ C:11.8V 
Other modes OV 


R90 
L304 
100uH| |R309 pon R317 Faas R321[ ]r323[ Jr326 
560 60 4,7 | |560} | 10 a 
C308 312 C316 C320 * L308 2 


47 15 15 ~ 
C334 GR310 


fi- 
SS . 
ERB: “Bia e708 R33 ee il 39_10335 
4,7 10 


60 4,7 560 


TS 301 
BC176B c395 A280 ‘ail 
[220 BA280 
00 
-9O0V 
1¢ 305 (10 7 Vi" GR320 


MULTIPLIER x10 


SEE U2 FOR 
CIRCUIT DIAGRAM 


3) Je 
AE 


1 . 
a a a x ee Sb 2wo a) 
— Lom < 5 B92 SEse ce isso 
WS ra) ro) to YL or= oO 
us 6 SCS 
a a mn a x r Fig. XIV-6. U3, Input amplifier channel C, Multiplier, Burst logic 


*no input signal 
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TP10 TP11 

Transfer pulse at IC 417:12. ma|Display Time signal at col- 

2 us/div, 2 V/div. 1 ilector of TS 401. 20 ms/div, 

PM 6650 conditions: = cen Se Se ae ae 12 Vidiv. 

DISPLAY TIME: min. : PM 6650 conditions : 

FUNCTION : CHECK HDISPLAY TIME: min. 

TIME BASE: 1.ms wai FUNCTION: CHECK 
TIME BASE: 10 ms 


“GATE” indicator signal at 
IC 417:4. 50 ms/div, 2 V/div. 
PM 6650 conditions : 


DISPLAY TIME: mid position 
FUNCTION: CHECK 
TIME BASE: 1 ms 


| 
| 
j 
i 
I 
i 
pt Se et oe 


b+ +++ 


14-26 


egens §& bz? oe = $ 

: Pe Tig coy Ba b Bu28 us 
8 g 3 8 z j ess gS es Fe GATE OPEN ar 
i} i) i} I 


SN7LS7% N(IC15 ) 16 T [1 fi7 
SN7413N (C16) 
osv SN7674N(IC26,27) «Sv 
SN7400N(IC4.5 182023), 
SN7402N(IC 8. 9) 6 : 9 


SN 7406N(1C 1,210) 
SN7408N(IC 21) 
SN7410NIICB. 7, 22) 
SN7454N(IC 11) 
SN7620NIIC 24} 


SN74S1N (IC14) 
SN7414N (1025) 


BU610-1 oF A d 


BySto-4 9 [PRO 
« 1 oP 
SUB - UNIT, 9 
a # 
. : DD ADISPL AY 
Eo G g 5 s iME 
1C602-4 
= ee 
1C602-7 P 
. 
NiT8.10ns 


1C409-14 *SV 


H 
° 
z 


ero hears 
C408 
Ter 
1C418-14 
c.o9 
Tor 
IC414 16 
C424: 
C410 (Toh) 
Tor Jory . 
C4125 
C412 
Oty 


Y 

° oe x > > 

3 o Selected 3 ° 2 
Pa) = me (version 01,02 only } 


Fig. XIV-8. U4, Time Base Divider and Control Logic. 
Part of U6, ROM for measurement units and decimal points 
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Fig. XIV-9. Unit assy. US 
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TP13 


Main gate output signal at 
IC 501 :3. 0.05 us/div, 0.5 V/ 
div. 

PM 6650 conditions: 

10 MHz OUT (rear) applied 
to input C 


FUNCTION: FREQ C 
TIME BASE: 10s 


TP14 


Output of binary divider 

IC 502:3. 0.05 us/div, 0.5 V/ 
div. 

PM 6650 conditions as for 
TP13. 


TP15 


Output of quinary divider 
IC 503:3. 0.2 us/div, 0.5 V/ 
div. . 
PM 6650 conditions as for 
TP13. 


TP16 


Display clock signal at 

IC 509 :8. 0.1 ms/div, 1 V/ 
div. 

PM 6650 conditions as for 
TP13. 
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Fig. XIV-11. Unit assy. U6 
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Fig. XIV-13. Part of U6, Power, Supply 
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Fig. X1V-14. Part of U6, Time Base, Function and Mode Selectors 
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Fig. XIV-18. U8, Power Supply + 5V and —5.2V 
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Fig. XIV-20. U9, Power Supply + 12V and —12V 
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QUALITY REPORTING 


CODING SYSTEM FOR FAILURE DESCRIPTION 


The following information is meant for Philips service workshops only and serves as a guide for exact reporting of 
service repairs and maintenance routines on the workshop charts. 
For full details reference is made to Information G1 (Introduction) and Information Cd 689 (Specific information for 


Test and Measuring Instruments). 


LOCATION 
Ci) 
Unit number 
e.g. OOOA or 0001 (for unit A or 1; not OOUA 
or 00U1) 


or: Type number of an accessory (only if delivered 
with the equipment) 
e.g. 9051 or 9532 (for PM 9051 or PM 9532) 


or: Unknown/Not applicable 
0000 


CATEGORY 


O 


0 Unknown, not applicable (fault not present, 
intermittent or disappeared) 

Software error 

Readjustment 

Electrical repair (wiring, solder joint, etc.) 
Mechanical repair (polishing, filing, remachining, etc.) 
Replacement 

Cleaning and/or lubrication 

Operator error 

Missing ttems (on pre-sale test) 
Environmentai requirements are not met 


OMmAnNI OOF WHN = 


COMPONENT/SEQUENCE NUMBER 


OTT) 


Enter the identification as used in the circuit diagram, 
e.g.: 
GR1003 Diode GR1003 


TS0023 ~—s Transistor TS23 
1C0101 Integrated circuit 1C101 


RO.... Resistor, potentiometer 
CO.... Capacitor, variable capacitor 
BO.... Tube, valve 

LA.... Lamp 

VL... Fuse 

SK.... Switch 

BU.... Connector, socket, terminal 
TO... Transformer 

LO.... Coil 

X0.... Crystal 

CB.... Circuit block 

RE.... Relay 

BA.... Battery 

T Race Chopper 


Parts not identified in the circuit diagram: 


990000. Unknown/Not applicable 

990001 Cabinet or rack (text plate, emblem, grip, 
rail, graticule, etc.) 

990002 Knob (incl. dial knob, cap, etc.) 

990003 Probe (only if attached to instrument) 

990004 Leads and associated plugs 

990005 Holder (valve, transistor, fuse, board, etc.) 

990006 Complete unit (p.w. board, h.t. unit, etc.) 

990007 Accessory (only those without type number) 

‘790008 Documentation (manual, supplement, etc.) 

990009 Foreign object 

990099 Miscellaneous 


Sales and service all over the world 


Alger: Sadetel; 41 Rue des Fréres Mouloud 
Alger; tel. 656613-656607 


Argentina: Philips Argentina S.A. Cassila 
Correo 3479, Buenos Aires; tel. T.E. 70, 7741 
al 7749 


Australia: Philips Electrical Pty Ltd., Philips 
House, 69-79 Clarence Street, Box 2703 
G.P.O., Sydney; tel. 2.0223 


Belgié/Belgique: M.B.L.E, Philips Bedrijfs- 
apparatuur, 80 Rue des Deux Gares, Bruxelles; 
tel. 02/13.76.00 


Bolivia: !ndustrias Bolivianas Philips S.A. 
LA Jon postal 2964 La Paz tel. 50029 


Brasil: S.A. Philips Do Brasil; Avenida Paulista 
2163; P.O. Box 8681; Sao Paulo SP.: 
tel 81-2161. 


Burundi: Philips S.A.R.L., Avenue de Gréce, 
B.P. 900, Bujumbura 


Canada: Philips Electronic Industries Ltd., 
Scientific and Electronic Equipment Division, 
Philips House, 116 Vanderhoof Avenue, Toronto 
17 M 4G 2JI. tel. (416)-425-5161. 


Chile: Philips Chiléna S.A, Casilla 2687, 
Santiago de Chile; tel. 94001 


Colombia: Industrias Philips de Colombia 
S.A., Calle 13 no. 51-03, Apartado Nacional 
1505, Bogota; tel. 473640 


Costa Rica: Philips de Costa Rica Ltd., 
Apartado Postal 4325, San José; tel. 210111 


Danmark: Philips Elektronik Systemer A/S 
Afd. Industri & Forskning; Strandlodsvej 4 
2300-Kobenhavn S; Tel (0127) AS 2222; 
telex 27045 


Deutschland (Bundesrepublik): Philips Elek- 
tronik Industrie GmbH,2000 Hamburg 73, 
Meiendorferstrake 205; Postfach 730 370; 
tel.6797-1 


Ecuador: Philips Ecuador S.A., Casilla 343, 
Quito; tel. 239080 


Egypt: Ph. Scientific Bureau 5 Sherif Str 
Cairo — A.R. Egypt P.O. Box 1807; tel. 78457- 
57739 


Eire: Philips Electrical (Ireland) Ltd., New- 
stead, Clonskeagh, Dublin 14; tel. 976611 


El Salvador: Philips de El Salvador, Apartado 
Postal 865, San Salvador; tel. 217441 


Espana: Philips Ibérica SAE. Avenida de 
America, Apartado 2065, Madrid 17; tel 
2462200 


Ethiopia: Philips Ethiopia (Priv. Ltd. Co.), 
P.O.B. 2565; Cunningham Street, Addis Abe- 
ba; tel. 48300 


Finland: Oy Philips Ab, Postboks 10255, 
Helsinki 10; tel. 10915 


France: Philips Industrie, Division de ia S.A. 
Philips Industrielle et Commerciale 105 Rue 
de Paris, 93 002 Bobigny; tel. 830-11-11 


Ghana: Philips (Ghana) Ltd. P.O.B. M 14, 
Accra; tel. 66019 


Great Britain: Pye Unicam Ltd., York Street, 
Cambridge; tel. (0223) 58866 


Guatemala: Philips de Guatemala S.A. 
Apartado Postal 238, Guatemala City; tel. 64857 


Hellas: Philips S.A. Hellénique, 54, Ave 
Syngrou, Athens; tel 230476, P.O. Box 153 


Honduras: Hasbun de Honduras Apartado 
Postal 83, Tegucigalpa: tel. 2-9121...5 


Hong kong: Philips Hong Kong Ltd., P.O.B. 
2108, St. George’s Building, 21st floor, Hong 
Kong; tel. 5-249246 


India: Philips India Ltd., Shivsagar Estate, 
Block ‘A’, Dr. Annie Besant Road, P.O.B. 
6598, Worli, Bombay 18: tel. 370071 


Indonesia: P. T. Philips Development Cor- 
poration, Jalan Proklamasi 33, P.O.B. 2287, 
Jakarta; tel. 51985-51986 


Iran: Philips Iran Ltd., P.O.B. 1297, Teheran; 
tel. 662281 


Iraq: Philips Iraq W.L.L. Munir Abbas Building 
4th Floor; South Gate. P.O. box 5749 Baghdad; 
tel. 80409 


Island: Heimilistaeki SF, Saetun 8, Reykjavik; 
tel. 24000 


Islas Canarias: Philips Ibérica S.A.E., Triana 
132, Las Palmas; Casilla 39-41, Santa Cruz de 
Tenerife 


Italia: Philips SpA. Sezione PIT; Viale 
Elvezia 2, 20052 Monza; tel. (039) 361-441; 
telex 35290 


Kenya: Philips (Kenya) Ltd., P.0.B. 30554, 
Nairobi: tel. 29981 


Malaysia: Philips Malaya Sdn Bhd. P.O. Box 
332, Kuala Lumpur;/Selangor W. Malaysia; 
tel. 774411 


Mexico: Philips Comercial S.A. de C.V., 
Uruapan 7, Apdo 24-328, Mexico 7 D-F.; 
tel. 25. 15-40 


Nederland: Philips Nederland B.V, Besch- 
dijk, Gebouw VB, Eindhoven; tel. 793333 


Ned. Antillen: N.V. Philips Antillana, Post- 
bus 523, Willemstad; tel. Curacao 36222- 
35464 


New Zealand: Philips Electronical Industries 
(N.Z.) Ltd., Professional and Industrial Division, 
70-72 Kingsford Smith Street, P.O.B. 2097, 
Lyall Bay, Wellington; tel. 73-156 


Nigeria: Philips (Nigeria) Ltd., 6 ljora Cause- 
way, P.O.B. 1921, Lagos; tel. 45414/7 


Nippon: Nihon Philips Corporation, P.O.B. 13, 
World Trade Center, 3299 Floor, Tokyo 105; 
tel. (03) 435-5211 


Norge: Norsk A.S. Philips, Postboks 5040, 
Oslo; tel. 463890 


Osterreich: Oesterreichische Philips Industrie 
GmbH, Abteilung Industrie Elektronik, Triester- 
strasse 64, A-1101 Wien; tel. (0222) 645511/ 
31 


Pakistan: Philips Electrical Co. of Pakistan 
Ltd., El-Markaz, M.A. Jinnah Road, P.O.B. 
7101, Karachi; tel. 70071 


Paraguay: Philips del Paraguay S.A., Casilla 
de Correo 605, Asuncion; tel. 8045-5536-6666 


Pert: Philips Peruana S.A., Apartado Postal 
1841, Lima: tel. 326070 


Philippines: Philips Industrial Development 
Inc., 2246 Pasong Tamo P.O.B. 911, Makati 


Rizal D-708; tel. 889453 to 889456 


Portugal: Philips Portuguesa S.A.R.L., Av. 
Eng.° Duarte Pacheco, 6 — Lisboa — 1 


Rwanda: Philips Rwanda S.A.R.L., B.P. 449. 
Kigali 


Saoudi Arabia: A. Rajab and A. Silsilah 
P.O. box 203 Jeddah - Saudi Arabia; tel. 5113- 
5114 


Schweiz-Suisse-Svizzera: Philips AG. 
Binzstrasse 15, Postfach 8027, Zurich: tel. 
051-442211 


Singapore: Philips Singapore Private Ltd. 
P.O. Box 340; Toa Payoh Central Post Office; 
Singapore 12; tel. 538811 


South Africa: South African Philips (Pty) 
Ltd., P.O.B. 7703, 2, Herb Street, New Doorn- 
fontein, Johannesburg; tel. 24-0531 


Sverige: Svenska A.B. Philips, Fack, Liding- 
Ovagen 50, Stockholm 27: tel. 08/635000 


Syria: Philips Moyen-Orient S.A. Rue Fardoss 
79 Immeuble Kassas and Sadate B.P. 2442 
Damas; tel. 18605-21650 


Taiwan: Yung Kang Trading Co. Ltd., San 
Min Building, Gnd Floor, 57-1 Chung Shan N 
Road, 2 Section, P.O.B. 1467, Taipei; tel. 
577281 


Tanzania: Philips (Tanzania) Ltd., Box 20104, 
Dar es Salaam; tel. 29571 


Thailand: Philips Thailand Ltd. 283, Silom 
Road, Bangkok; tei. 36980, 36984-9 


Turkey: Turk Philips Ticaret A.S., Posta 
Kutusu 504, Beyoglu; GUmussuyu Caddesl 
78/80 Istanbul 1 Turkye 


Uganda: Philips Uganda Ltd. p.o. Box 5300 
Kampala; tel. 59039 


Uruguay: Industrias Philips del Uruguay, 
Avda Uruguay 1287, Montevideo; tel 915641 
Casilla de Correo 294 


U.S.A.: Philips Test and Measuring Instru- 
ments Inc.; 400 Crossways Park Drive, Wood- 
bury, N.Y. 11797; tel. (516) 921-8880 


Venezuela: C.A. Philips Venezolana, Apar- 
tado Postal 1167, Caracas; tel. 360511 


Zaire: Philips S.Z.R.L., B.P. 1798, Kinshasa; 
tel. 31887-31888-31693 


Zambia: Philips Electrical Ltd., Professional 
Equipment Division, P.O.B. 553 Kitwe; tel. 
2526/7/8; Lusaka P.O. Box 1878 


750101 


For information on change of address: 
N.V. Philips 

Test and Measuring Instruments Dept. 
Eindhoven - The Netherlands 


For countries not listed: 

N.V. Philips PIT Export Dept. 

Test and Measuring Instruments Dept. 
Eindhoven - The Netherlands 


